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PREFACE. 

The improTements which have been made li^ithin a &w yean, in 
the mode of teaching Arithmetic, and the farther improTcments which 
may result from a philosophicjal arrangement, and a more satis&ctory 
explanation of some principles of the science, were the inducements 
which led to the compilation of the present series. In the prepara- 
tion of the original manuscript, I was guided by a knowledge of the 
wants of my own pupils; and after I had been lUlvised to publish the 
result of my labours, I studied to acquaint myself with the best Euro- 
pean and American treatises on the subject, and to deriye from ex- 
perienced practical teachers* such information as would assist the 
pupil, by removing the most formidable obstacles from his path. 

Particular care has been taken to illustrate all the principles of 
Fractions, and to simplify the general arrangement, by treating in 
connection all subjects of a similar nature. The work has in this, 
manner been greatly condensed, and an opportunity afforded for giv- 
ing full explanati(His of every difficult point, and embracing within a 
small compass, a greater variety of subjects than is contained in any 
of our present treatises. 

The most important original feature of the work, is the union of 
decimals with integers in the simple rules, — a mode of instruction 
that is rapidly gaining ground, and is sanctioned by the practice of, 
many most successful teachers. Its practicability having been fully 
tested, the advantage derived from dispensing with many of the old 
rules, which are entirely superfluous, and tend to retard the progress 
of the pupil, will be readily appreciated. 

The Rule of Three has lost much of its ancient reputation, and 
some of its applications have been very properly dismissed from our 
modem text-books. Still there are many examples which involve the 
theory of Proportion, and to their solution the rule given on page 
88 (wl^ch is essentially the same as the one employed in the best 
schools of England and the Ck>ntinent) can be applied with great 
fiuiility. 

The Rule for multiplying in a single line will interest by its nov- 
elty, and afford an excellent exercise for giving expertness in adding 

columns of two figures. It is not recommended for universal adop- 

• ■ ■ — ■ ■ ■ I 

* My obliKstions are partieularly due to atxasL Alsop, Principal of fUendT 
Select School, and Williak J. Liwiv, Tbacber of tba MMhematical SBhtoi'iA 
Foortb street. 
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tion, although scholara of a decided mathematical taste will 8oon 
learn to apply it, — particulurl^ wfaeffs qa(d| ftftor conaists of twenty 
or more figurea, — with less liability to error than the ordinary rule. 

The Alg^e^raic s^mbo}s + and, — , with a few others, have hjifig 
be6n employed in bur ArithQietics. Can any valid objection be made 
to' the like lise of letters, to represent the unknown quantify ? It is 
c6rtainly mi^ch more convenient to say " T**,** than •*? times the 
5th power of a certain number.** The pupil will readily uqderstaixd 
the application of letters* if he is told to work with them as he would 
with the answer to prove its correctness, and. he will congratulate 
himself on the acquisition of a key to the many mysteries of 
Analysis. 

Holdred^s General Rule fdr the Extraction of Spot^ is universally 
admitted to be the best that hap ever been proposed, and has there- 
to been substituted for the. commoi; rule, which is equally. Al||e- 
braicali and much more^tedioi^s in its application, 

The chapters on divisibility of Numberef*, and Numerical Approx- 
imations, will be fbund very useftil to every one who desires to be- 
come thoroughly vierscd in the principles of Arithmetic. A knowledge 
of the theory of pr^me numbers (in connection with the table, whieh 
has been entirely re-calculated, and ii^ now believed to be perfectly 
accurate) is of great advantage to the mathematician, and every 
student will find it valuable in reducing fractions to their lowest 
terms, and in cancelling the factors common to long multipliers and 
divisors. 

The attention of teachers is likewise invited to the rule fbr divid- 
ing by 9*8, the remarks on Transposition, the contractions at tiie 
dose of the chapter on Practice, the Explanation of the SqjnareRoot, 
and the collection of valuable T&bles at the close of the present vol- 
ume. 

The examples are of such a character as to serve the purpose of a 
constant review, as in each chapter the principles of the preceding 
chapters are involved, and the pupil' is frequency led to apply aH the 
rules with which he has become fkmilitu'. 

In all respects k has been my aim to render the work practical, 
and at the same time rigorously mathematical. I have sought to 
prep^e a book at once nrnpUf pUtin, eoneiM^ aceurate and phUosophi. 
ettl in i^ details, and it is now submitted to the criticism of an im- 
partial publia to judge of my success. 

JPWNY K CIM^3B. 
Philadelphia, 1844; 
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ARITHMETIC 
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Arithmetic is the art of compirtiog by niunbeis. 

A N¥MB«](, in Arithmetics, in w ^xpressioa that denotes 
how many. 

Written nuflfd^ers may be e^ppceiped 1^ wovda, by let- 
ters, or by combining the ten Arabic figuiea invented fbr 
tjm pwrpofle; 

One, Two, Three, Four, Five, Six, Seven, Eight, Nine, Naught. 
1, 2, 3, 4, 6, p, 7, 8, 9, 0. 

The first nine of thes6 characters are called digits^ from 
the Latin digitus, a finger : because the numbers they ex- 
press are often counted on the fingers. 

The tenth charactex^ 0, expresses no value by itself, and 
is therefore commonly called Naught, It is also called 
Zero, or Cipher, 

The number One is also called a Unit, and serves as a 
standard for comparing all numbers of a kind. Thus 
when we speak of ten miles, twenty houses, fourteen men, 
or sixty bushels, we are supposed already to have a clear 
idea of one mile, one house, one man, or one bushel^ 
which is assumed as the unit. 

All numbers may be considered as derived from the 
Unit i fat one and one are two ; two and one are three ; 
three and one are four ; and so on to any extent we please. 

An Abstract Number, is a simple number, which has 
no reference to any thing in particular \ aa f.T)c^ *«t>«?tvx.«.«^^ 
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six. An Applicate, or Coivobbte Nukbbb, is a collec- 
tion of particular things ; as Jive books, seventeen days^ 
six men. 

An Integer is a whole number ; as ten, twenty-nine, 
forty-five. A Fraction is a part or parts of a unit ; as 
one-half, two-thirds, seven-tenths. 

Arithmetic consists of £ye fundamental operations, in 
each of which something is given, and something is re- 
quired ; namely. Numeration, Addition, Subtraction, MuU 
tiplication, and Division. 

In Numeration, numbers are either given in figures to 
be read in words, or given in words to be written in 
figures. 

In Addition, two or more numbers are given, and their 
sum or. amount is required. 

In Subtraction, two numbers are given, and their differ- 
ence is required. 

•.lb Multiplication, two numbers are given, and their 
pibdtictis required. 

In Division, two numbers are given, and their quotient 
is required. 



CHAPTER I. 

NUMERATION. 



Numeration is the process by which we express num- 
bers in letters or figures, and read them when so expressed. 

There are two modes of numeration now in use : the 
Roman and the Arabic. 

The Roman method employs the following letters : 

One, Five, Ten, Fifty, One hundred. Five hundred, One thousand. 
I, V, X, L, C, D, M. 

When a letter stands before another which denotes a 
^^rger number, the value of the first must be taken from 
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that of the second.* 


In all other cases the values of the 


different letters must be added together, as iir the follow- 


ing table : 




L 18 Onei, 


XX. is Twenty. 


II. «• Two. 


XXI, &c. ** Twenty^ne. 


III. ," Thim 


XXX. "Thirty. 


IV. - Four. 


XL. «• Forty. 


V. •• Five. 


L. •* Fifty. 


VI. •• Six. 


LX. . «• Sixty. 


Vll. « Seven. 


LXX. •* Seventy. 


VIIL « Eight 


LXXX. « Eighty. 


IX. - Nine. 


XC. " Ninety. 


X «• Ten. 


C. " One hundred. 


XV. ** Eleven. 


OC, &c " Two hundred 


Xll. . « Twelve. 


D. « Five hundred. 


XIII. •« Thirteen. 


DC, &4;. "Six hundred. 


XIV. •* Fourteen. 


M. " One thousand. 


XV. « Fifteen. 


MC. " One thoustuid one hundred. 


XVI. •• Sixteen. 


MDCXXJC. "One thousand nine hundred. 


XViL ■• Seventeen. 


MM. " Two thousand. 


XVIIL •• Eighteen. 


C. " One hundred thousand. 


XIX. <« Nineteen. 


M. " One thousand thousand. 



. The Arabic method is n^uch more convenient, and is 
dsmployed in all the ordinary operations of Arithmetic. By 
this method, every figure is made to represent a value teii 
times larger by each removal to the left^ and ten times 
smaller by each removal to the right. Thus if 1 represent 
one, 10 will represent ten : 100, ten tens, or one hundred ; 
20, two tens, or twenty ; 40, four tens, or forty ; &c.' 

A point • called the decimal pointy or separairix^ is 
placed at the right of units, to distinguish them from parts 
of units or decimals. The first figure at the left of the 
separatrix denotes units, the, second tens, the third hun- 
dreds. These three are usually embraced under the name 
of units ; the next three figures embrace units, tens, and 
hundreds, of thousands ; the next, units, tens, and hundreds, 
of millions, &c., as in the following table. 



* A dadi j^Iaced over any letter, increases its value a thousand 
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54 123 006 862 040 000 000 016 500 000' 000 479 513 66&« 

The places at the right of unittf are called? tenths, huivb 
dredths, thousandths, &cc,, (denoting that the unit is di^ 
Tided into 10, IGO, 1000, &c. parts,) as in the following 
table. 

^ I b Jilt A 

SI'S N fl ii fl II g ill 111 a «1 i «« i • 

6, 5 0, 5 7, 6; 9 8.d 1 6 9 Oi 7 4 5 2 L 

In reading deoimals, read Jlrst the wKoh number yi^ 
any,) then read the decimal as if it expressed a whole nam* 
her, <issigmng it the wuhieof the rights hand deaimalpJace. 
llius 29000001.004003, is read, 29 million and 1,^ and 4 
thousand and sixty three fnUli<MihSi 

BXAH^LSS FOR XHB BOA«DC 



.0000090804 
16.0003259 


2987.880042 

4.000000089448 


BXAUFLfiS- FOR 


THE P(7P1£* 


1; .08 

2. .8 

3. .008 

4. .13876 


5, .000205 
6,. 13.054 

7, 208.0010076 

8. 179002.0037 



* The English formerly divided numbers into periods of six figures 
each, calling a million million a billion, a million billion a trOlion, 
S^: The division into periods of tbite figure in now^ f^aierUly 
adc^ted. 
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9. 37000005830.0000870654 
10. 2908540002.000000000000001 
11.1 .000000800000070000000000000000001 

12. 26501.00000000000080567809120566 

13. 9003076200000854212.0000000005001376 

14. 116840000000000000000000000000000.05 

15. 641000000873004000500926050387000.596 , 

16. 5000000000000000000005000000005000005.0005 

Refer to the table of decimals, and observe that 
8 decimal places represent thousandths. 



6 


cc 


cc 


cc 


millionths. 


9 


u 


cc 


cc 


billionths. 


12 


it 


cc 


cc. 


trillionths. 


15 

18 
21 


u 

c« 
u 


cc 
cc 
cc. 


cc 
cc 
cc 


quadrillionths. 

quintillionths. 

sextillionths. 


24 
27 


u 
cc 


cc 
cc 


cc 
cc 


septillionths. 
octillionths. 


30 


cc 


cc 


cc 


nonillionths. 


33 


cc 


cc 


cc 


decillionths. 


36 


cc 


cc 


cc 


undecillionths. 


39 


cc 


cc 


€€ 


duodecillionths. 



If it were required to write five thousand and eight 
hundred biUiontkaf we should first write 5008. Billionths 
requiring nine decimal places, hundred billionths will re- 
quire two more, or eleven,^ r As 5008 has but four figures, 
seven zer^simust be prefixed to make the required num- 
ber of places, thus, .00000005008. If this be numerated 
it will be found to express hundred bilUonthSj as required. 

Rule for writing Decimals. Write Jlrst the whole 
numbers f {if any,) and put the decimal point at their right. 
Then write the decimals Wee whole numbers, and, if ne- 
eessary, prefix zeroes to make up the required number of 
decimal places. 

EXAMPLES FOR THE BOABD. 

115 Septillion, 2 trillion, 97 thousand an<f 5--«nd 49 tboMand 
and 3 hundred ihoiuandtlU. 
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Chaiiee the decimal in the almve example Buccefisirely to triUionihB^ 
hundred guadriUianths, and ten sextUUonthB. 

19 billion 3 million 1 thousand and 16 ten n^iUitMht k e({uiFatent 
to what whole number ? 

EXAMPLES TO BE WRITTEN BT THE FUFIL, AND FBOVEQ 

BY NUMEBATINO. 

1. Ten thousand and three, — and fifty^six ilmuandiMs, 

2. Two hundred and nine,— and fifteen million and 
seven trilUorUhs, 

3. Six quadrillion seventeen billion and twenty-four, — 
and six quadrillion seventeen billion and twenty-four hun' 
dred sexHllionths, 

4. Seventy-five septillion three quadri>Kon fblkr hun- 
dred and one thousand, — and four octilli(» elev^ thou- 
sand and six ten decillianthst 

5. Two quadrillion thirty trillion four hundred million 
and five, — and six decillion and seven duodecilUohtks. 

6. One hundred duodecillion, — and one hundred duo^ 
decillionth, 

7. One hundred and fifty sextillion fifty one quintillion 
and thirty-six trillion,— and six hundred and thirty billion 
and five sextillionths, 

, 8. Twenty-eight nonillion fiarty-siix octillion sevail iiex- 
tillion and nine hundred thousand,-— and five hundred audi 
twenty quintillion forty thousand and seven hundred and 
eight ten septillionths, 

[ 9. Seventeen undeeillion thirty-one trillion two hundred 
and fifty billion, — and ninety-five thousand and tbirteett 
hundred quintUlionths. 

10. Nine hundred and ninety-nine undecillionths* 

11. Nine huiidred^-^and ninety-nine undecilliofithe* 

. 12^ Five hundred and five undeeillion seventy-^x nd* 
nillioa and three qi2inlilliGn,-^4tnd fourteen million and 
fifty-nine ten octillionths, 

13. Six duodecillion twenty two quadrillion seven hun- 
dred and seventy seven hundred duodedllionthf. 

'< k has dlready been stated that zeroes have no value of 
themselves, their only use being to supply the place of 



denominfttiond that are wanting. We may iktrefwt place 
as many zeroes as we pUdae at the right of decimal^ mthr 
cut altering tkeir value. This is a truth of great imports 
ance. 



CHAPTER 11. 

ADDITION. 



' Additiok is the process by which #e join two or mere 
numbers together to fiiid their sum, or amount. 

The sign 4- (plus,) signifies that two or more numbers 
are to be added together. The sign = (equal to,) denotes 
that one number or series of numbers is equal to another. 
Thus 2+3+5=10, signifies that the sum of 2, 3, and 5 
is equal to 10. 

Write units under units, tenths under tenths, ^c. Find 
the sum of each column, (commencing at the right hand,) 
and write the units* figure of the sum underneath, carrying 
the tens to the next column. 

PKOOP. 

Perform the addition anew, commencing at the top and 
adding downwards. 

_: Federal Monet, or the currency of the United Statei , 
is written like decimals, the dollar $ being regarded as the 
unit, the cents as hundredths, and the mills as thousandths. 

1. Add five thousand and thirty-one dollars; two thou- 
sand eight hundred dollars and six cents ; nine hundred 
dollars and eleven cents; five dollars sixty-two cents and 
five mills ; and three hundred and fifty dollars and five 
mills. 

2. Find the sum of 960840.276+28890037.0009+5613 
.02+2988135.921 + 60. 

3. Find jthe sum of 285.9; 14.283; 1390.0025; 268; 
7412.09; 3.846; 176; 506.000007; 87.284003; 441.929; 
and 3765.0761. 
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4. A steamer on the first nine days of her voyage sailed 
as follows : 308.02 miles ; 295.0009 miles ; 315.769 miles; 
-301 .0035 miles; 256 miles ; 261.4 miles ; 279.0908 miles; 
300.96 miles ; and 298.239 miles. How far had she gone 
at the end of the ninth day ? 

5. Ten men entered into partnership, contributing as 
follows: $1487.638; $1960.00; $1276.45; $1195.10; 
$2004.375; $1703.199; $751.25; $3475.871 ; 11240.60; 
and $989,112. What amount was invested in the firm? 

6. 448.771 + 2297.08 + 13596 + 67.0954 + .0088764- 
14.32094 + 1559.198874 -f 420+ 6996682 + .4830611 + 
25700 + 619.098 + 477122.6003=? 

7. Add together 197446.00887932; 466108.4434097; 
331165; 97061588.4003; 5425980.4991844 ; 761716604 
.00491883 ; 26915224.20211 ; 8112907690080; 5176448 
.037165222 ; and 9084129765. 



CHAPTER III. 

SUBTRACTION. 



Subtraction is the process by which we take one num- 
ber from anothcfr, to find their difference. 

When one number is subtracted from another, the Jarger 
number is said to be diminished by the smaller. The num- 
ber to b0 diminisked, is the minuend. The number to he 
tubtracted, is the subtrahend. The number obtained by 
subtraction is the difference^ the remainder^ or the excess 
of the larger over the smaller number. 

The sign — (minus,) signifies that the latter of two 
numbers is to be taken from the former. Thus 7 — 5=2, 
signifies that if 5 be taken from 7, the remainder will be 2. 

RUUB. 

Write the less number under the greater^ units under 
units, tenths under tenths, S^c. If the subtrahend has more 
decimal places than the minuend, annex zeroes to the latter, 
to supplj^ the deficiency. Commence at the right hand and 
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subtract each figure from the one above it. When this 
cannot be done, increase the upper figure by 10 and carr$ 
1 to the next figure you subtract. 

PROOF. 

The sum of the remainder and the subtrahend will be 
equal to the minuend. 

1. What is the difference between 988463.11 and 
879631.097? 

2. The population of the United States in 1880 was 
12856670. In 1840 it was 17068666. What was the 
increase in ten years ? 

3. A gentleman has invested $140768.25 in two estates, 
one of which is worth $89329.184. What is the value of 
ihe other ? 

4. A. said to B., I am worth $116205.393. B. said, I 
am not worth as much, bj $49164.42. What was B. 
worth ? 

5. 8843900269517--2988143675.0087906=? 

6. What is the excess of $14943870.01 over $9668841 
.095r 

7. A broker purchased stock for which he paid $259084 
.638. Did he gain or lose, by selling the same stock for 
$290451.00? How much? 

8. In a certain factory there were made 916482.7 yards 
of satinet, and 896267.694207 yards of broadcloth. How 
piany yards were there of satinet more than of broadcloth 1 



CHAPTER IV. 

MULTIPLICATION. 



Multiplication is the process by which we find the 
sum of a number or part of a number, when repeated a 
given number of times. 

The number to be multiplied or repeated, is the multi- 
plicand. The number to multiply by^ oi ^^ xlmxs^x ^ 
2* 
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times the multiplicand is repeated, is the muldpUer. The 
sjam obtained by multiplication, is the product. The mul- 
tiplier and multiplicand are also called factors of the pro- 
duct. If there are more than two factors, we first obtain 
the product of any two, then multiply this product by a 
third, and so on. Thus 4 times 3 times 5 times 2=120. 

Any number that can be resolved into factors, is a com" 
posite number* A number that cannot be so resolved, is 
a prime number. Thus 6, 12, 16, &c., are composite num- 
bers; 1, 2, 3, 5, 7, 11, &c., are prime numbers. 

The sign X (multiplied by,) denotes that one number 
is to be multiplied by another, as, 4x3=12; 2x6x3 
=4X9. 

RITJLE FIRST. 

Write the multiplier under the multiplicand. When the 
multiplier contains but one figure^ commence at the right 
hand of the multiplicand, and multiply each figure sue* 
cessively, carrying the tens as in addition. 

When the multiplier contains more than one figure, muZ- 
tiply by each figure separately, placing the first figure 
rf each partial product under the' figure by which you 
multiply. From the sum of all, the partial products^ point 
off as many decimal places as there are in both factors^ 
(prefixing zeroes, if necessary, to make the required num^ 
her of decimals,) and the result is the whole product, 

PBOOF. 

Perform the multiplication anew, by Rule Secokd, or 
divide the product by either factor, and the quotient will 
be the other factor. 

The product by zero is always zero. 

To multiply any number by 10, 100, 1000, &c., remote 
the decimal point as many places to the right, as there are 
zeroes in the multiplier. 

When there are zeroes at the right hand of either, or ^ 
both factors, perform the multiplicaMon without them, and 
annex them to the product. 

If the multiplier can be resolved into factors, the pro* 
duct may be obtained either by employing the whole mulH' 
piier, or each of its factors in succession. 
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RITUS SECOND. 

Commence at the rights and number the figures of one 
factor y with the indices ll 2, 3, 4*^., and the figures of the 
other factor, with the indices 0, 1, 2, 3, ^c. Indicate the 
prodvct of any two of the figures, by the sum of their 
indices. Write the units* figure of product 1, for the 
right hand figure of the true product, and carry the tens to 
THE SUM of products 2. The units* figure of this sum is 
the second product figure, am2 the tens are carried to the 
SUM of products 3. The units* figure of this product is the 
third figure sought, and the remaining figures are deter- 
mined in a similar manner. 

EXAMPLE FOR THE BOABD. 

Mnltiply in one line, 268.1475 by 93.074. 

According to the rule, we say 4 X 5= o J q 1 J 5 i 

20. Set down and carry 2. 4X7+ 4»«To 

6 X 7=63, and 2 to carry make 65. Set 9 3.0 7 4 

down 5 and carry 6. 4X4+7X7+5X 



0+6=71. Set down 1 and carry 7- 249 57 5 6 04160 
4X1+7X4+7x0+5X3+7=54. 4X -^^^ ^7.5 604 1 60 

8+7X1+4x0+7X3+5X9+5=110. 4X6+7X8+0X1+ 
3x4+9X7+11=166. 4X2+7X6+0X8+3x1+9x4+16= 
105. 7X2+0x6+3x8+9x1+10=57. 0x2+3x6+9x8+ 
6=95. 3X2+9x6+ 9=69, 9x2+ 6=24. This rule may be 
readily demonstrated, by performing the multiplication in the 
usnal manner, and observing what fignres are added together, to 
obtain each figure of the entire product. The multiplication in 
one line will be found a useful exercise, and is particularly valua* 
ble for the facility it gives in addition, as well as for the exercise 
of the memory. 

1. 49863 X. 06X1.3=? 

2. Multiply 7441.08 by 236. 

3. Find .06 of 284931.75. 

4. Find .0725 of 164.25 X 1000. 

5. 96.8X12000X45.93=? 

6. Multiply 4489.076 by 2604000* 

7. Multiply 596000 by 70490000. 

8. What is the product of 36x 24x 12x 15 ? 

9. A merchant borrowed 89965.73, and paid .1645 of 
the amount for the use of the money. How much did hft 
pay in the whole ? 

10. Multiply 909871265000 by 4n^.^^^^. 



M PZTI81QH. 



CHAPTER V, 

DIVISION. 

Division is the process by which we find how many 
times one number or part of a number is contained in, or 
may be subtracted from, another. 

The number to he divided is the dividend. The number 
to divide by, is the divisor. The number of times the 
dividend contains the divisor, is the quotient. The dividor 
and quotient may also be regarded as factors of the divi-* 
dend. The number left, (if any,) after the operation, is 
the remainder. 

The sign ~ (divided by) signhfies that the former of two 
numbers is to be divided by the latter, as; 4-r-2=:2; 
10-7-4=8-r2. Division may also be expressed by writing 
the divisor under the dividend ; as, |, ^^9 1> H ; which 
are read 4-^-2 or 4 halves; 16-^4 or 16 fourths; 7-r6 or 
7 eighths; 11—12 or 11 twelfths, &c. Numbers written 
in this manner are cHled fractions, the number above the 
line, or the dividend, being the numerator, and the number 
below the line, or the divisor, the denominator. The re- 
mainder in any division may always be written as the 
numerator of a fraction, whose denominator will be the 
divisor. 

RUUS. 

Write the divisor at the left of the dividend, and ifneces^ 
sary, annex decimal zeroes to the dividend, until it has as 
marw decimal places cm the divisor. 

Irom the Im of the dividend, take as many figures as 
will contain the divisor one or more tim^,for a first partial 
dividend. Find how many times the partial dividend wiU 
contain the divisor, and write the result as the first quotient 
figure. Multiply the divisor by this figure, and subtract 
the product from the first partial dividend. To the re* 
mainder annex the next figure of the dividend for a second . 
partial dividend, and divide as orfore. Thus continue until 
the division is complete, and point off as many decimals in 
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lAe quotient^ as there are in the dividend more than in the 
dvoisor^ prefixing zeroes^ if necessary ^ to make the required 
number of decimals, 

PSOOF. 

^dd the remmnder to the product of the divisor by the 
quotient J and you unU obtain the dividend. 

To divide any number by 10, 100, 1000, ^c, remove the 
decimal point as many places to the right as there are zeroes 
in the divisor. 

When there are zeroes at the right hand of the divisori 
cut thcfm offf and remove the decimal point of the dividend 
as many places to the left, After dividing the integers^ 
remove the decimal point from the remainder, and.you unU 
have the true remainder, 

When the divisor can be resolved into factors, we may 
either employ the whole divisor, or each of its factors in 
succession. 

When the quotient will contain a number of figures, it is 
often convenient to multiply the divisor by each of the nin^^ 
aigits, and write the products on the slate, before comr 
mencing the dimsibn. It unU then be easy to determine the 
value m each quotient figure, and the product to be stdh 
tf acted from the partial dimdend, 

EXAMPLE FOR THE BOARD. 

Divide 199760 by 371. 

The divisor is between 300 and 400. 3 371)199760(538 

hundreds are contained in 19 hundreds, 6 1855 

times, and 4 hundreds are contained 4 times. 

4 and 6 are therefore the limits of the true quo- *^^" 

tient figure, which must be either 4, 5, or 6. ^^^^ 

Now the true quotient figure must be con- 3130 

tained in 1997, at least 371 times, as its pro- Q96& 
duct by 371, is to be subtracted from 1997. 



Mentally dividing 1997 by 6, 1 find 6 is in 19, 163 

3 times, 6 in 19, 3 times, which is smaller 
than the second figure of 371,-:-6 is therefore too large. Trying 
5, 1 say, 5 in 19, 3 times, 5 in 49, 9 times, which is larger than 
the second figure of 371, and is therefore correct The limits of 
the second quotient figure are 3 and 4. Dividing as before, 4 in 
14, 3 timed, 4 in 22, 5 times, which is too small. 3 is therefore 
tiie true quotient figure. The limits of the thid ^^>assGX ^^ago^ 
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are 7 tad I0| or nther 7 and 9, ai no figure can be gnater^an \ 
9, and by manial 4ivi8ioI^ 8 is fosiid to Jlw tbe trae figore* Heitee 
the following 

RUJJB 

90ft OBTAI1IXI70 THS nVM aVOTIBVT FfGUalB. 

Employ the first figure of the divisor, and a number^ one 
larger tarn the first divisor figure^ as tritfl divisor s^ to de- 
termine the Umits within u>hid% the trt*$ quotient figure 
must be found. Mentally divide the partial dividiena by 
each ffthe possible quotierU figures, tmtH you find one that • 
Mil give a quotient as large as, or larger than, the divisor^ ^ 
ff there is but one such figure, it will be the one sought; if 
&ere is more thanone^ the larger will bi the true quotient 
figure. 

' 1, Divide .0497 by 368000. 

2. What is the quotient of 3.995 by 2 X 3 X 4 ? 

3, 8.9X.3XU~?7X.04X18=:? 

., 4. If the product of two factors is 81.45, and one of the 
factors is 18.1, what is the other ? 

5. If the product of four factors is 2520, and three of 
its factors are 8, 5, and 7, what is the fourth ? 

6. Divide 4X7X9X2 by 9x7X2. By 9x4. By4X 
2X9. 

7. Divide .00984 by .02613X7. 

8. What is the quotient of .087 X .003 by 19000 X 70 ? 

9. 27.3 ifl .10 of what number? .0095 is .84 of what 
number 1 76.12$ is 1.25 times what number 1 841.21 ia 
1.34 of what number ? 44 is .13 of what number ? 

THE LEAST COICMON 1I17I.TIPI.E, AND THE OSSATEST 

COMMON DIVISOB. 

One number is called a mvltiple of another, when the 
former can be divided by the latter without any remainder. 
A number that can be exactly divided by two or more other 
numbers, is a common multiple of those numbers. The 
divisors are called sub^multiples, or aliquot parts. Thus 
24 is a common multiple of 2, 4, 6, 8, and 12, — and these 
latter numbers are aliquot parts of 24. Any number that 
icotitdiiis all the factors of a number, will evidently contain 



IhiB BSimber itself. Tb4» ^ whieh ia ^qual ta 9)<2X 
2X3, contains 2x2 or 4,2x3 or 6, 2x2x2 or8, aad 
2x 2x 3 or 12. Then the least common multiple \of any 
series of numbers, is the least number which contains aU 
the factors of the £^yen numbers, and may.be found by 
the followidg . 

•.■■■■ MVi^EL ■ 

Arrange the tmmbers in a horizoniaJ linCf and divide 
^iuceemody by the prime numbers 2, 3, (^, I', 1I> 4*^., enh 
fhffing each divisor as. often as it tDiU divide orie or More 
€f ^numbers withouia remainder^ writing the quotients 
and undivided numbers, beneath. Continue this divutidin 
tmilthe htst ij^tcHetdg are all l^andy&uuill have pttained 
all the prime factors of the given numbers. The product 
fjf tksse Juctoris i* ihi least comm s n mudtiple. 

BXAMFUI FOR TH9 BOARP. 

3)14 " 18 ** 97 " 21 " 98 " 12§ 

RadA^lelast^otMndnlntd- 3)7 «* 9 " 37 «*21 •* 14 " 63 
ifola of 14, 18, VTi »1, 98, l36. ^, '' ' ' '* ^ '■ ^, ' ^\;';,U 
©kdirigbythe WwBfiiid 3)7'* 9«27.>^31'* 7'* 6^ 

^ cttly pruBa faolonr coa- 3'S7 « 3M ^i* 7 « 744 2| 

teined uk the f0.Y&(k Qombera ■ • ^ •■ - ■■■■■■ ■■■ ■ ,• ■■ 

fire 3, 3,$, Sl| 3^ and 7. Their 8>7 «« 1 «* a" 7 ", 7 "= i 
bfoduct is 756, which is the 



least common multiple. 7)7" 1" 1" 7« t" 7 



I « 1 4t i 



44 1 44 1 44 



'■■'■'pfiht tabte of prime ifis^etbrs, the least common multiple 

i^4n lie found much more readily, in the following manner* 

• «.»■..■•• ■ ' ' ■ • • 

Form the product of all the prime factors of the givem 
numbers J em^oying eOfdh fketor the largest mtiiAer of 
times it is used in either number. 

'ReieMs^ to the numbers in tfie forbgoing example,, we find 
they areir ISespectively ef^ to 2X7, 3x3x3, 3x3x3, 3x7y 
3x3x7, and 3x3x3X7. Th^^nlypiimeaambeTS a8ed,aie 3,, 
3^ and 7. 3 is employed. 3 timea m the 5th BJBmbef, 3 is esoK 
ployed 3 times in the 3d ]iUfliiMr#.md 7 is employed b«l onee vk. 
eit% |Kunh«r« The least fiOfflOioni mullfa^le ia 1bsa^'^lf^^>>^^ 
3x3x7==756,aa^ ' 



M Division. 

1. Find the least common multiple of 06, 3^, 12, 24, 

and 48. 

2. Find the least common multiple of 32, 27, 16, 18, 
and 54. 

3. Find the least common multiple of 35, 20, 28, 21 , 
and 12. 

4. Find the least common multiple of 10, 27, 18, 12, 
and 36. 

5. Find the least conmion multiple of 2, 3, 4, 5, 11^ 
12, and 15. 

. 6. Find the least common multiple of 21, 25, 12, 1^ 
and 49. 

7. Find the least common multiple of 9, 11, 14, 681^ 
Wid 9», 

8. Find the least common multiple of 10, 6,^42, 15^, 
30, 105, and 210. 

Any number that will exactly divide two or more other 
numbers, is called a common dimsoTj or common measure^ 
and the greatest number that will so divide theni> ip the 
greatest common divisor ^ or greatest common mexmirei^ 
tliose numbers. Thus 2, 3, and 6, are all common divisors 
of 6, 12, 18, 24, and 30 ; but their greatest common divisor 
is 6. Any two numbers that have no common divisor, as 
% and 7, 11 and 15, 18 and 25, are. said to he prime U> 
^ach. other* J J 

EXAHPLE FOR THE BOARD. 

The common divisor of any two number^, wiU alsq 4iTi4e lileir 
difference. Thus 3 is contained in 27, 9 times, and in 36, IS 
times. It must therefore be contained in 36 — 2t, 12—9, or 3 
limes. 

Let it then be required to find the great- 384)672(1 
est common divisor of 384 and 672. We , 384 

first divide 672 by 384, to see if the smaller "^;^oo^ r% 

Bumber will exactly divide the larger, and ^**^qSq^* 

we find a remainder, 288. Now the great- ^°^ 

est common divisor of 384 and 672, is' 96'i288f3 

also the, greatest common divisor of 286 288 

and 384, because) if we sapposeitcontained 
4 ^meS in 384^ and 7 times in 678, it must be contained 3 times 
in their difference, 288. Dividing 384 by 886, we find a remain- 
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der, 96. For the reason given above, the greatest common di- 
visor sought, is also the greatest common divisor of 96 and 288. 
Dividing 388 by 96, w.e find it 13 contained exactly 3 times, 96 
is there&re the greatest common divisor. Hence the following 

RULE. ^ 

Divide the larger niM^be:r by the smal^r, attdifij^e iM 
no remaindery the smaller number will be the greiatesi camr 
man divisor. If there is a remainder^ divide the first di' 
visor by the first remainder j the second divisor by the secon^ 
remainder^ and so proceed until you obtain a quotient M^tft' 
out a remainder. The last divisor fciU be the greateti 
common measure. If the divisor of wjorfi than two numberf 
is required^ first find the common divisor of any iwo^ thef$ 
of this divisor and a thirds and so on* 

By the table of prime factors, the greatest Qommon di- 
yjsormiy be found nipre readily in the following im^noer: 
" Form the product . pjf the prime factors common to all tk^ 
given numbersy employing each factor^ the leaM number of 
limes it is used tn either number. 

What iSitlie greatest common divisor of 430,603, iil^,aal 
3613? 

By the table iwe find these numbers are equal, respectively, t^ 
2X5X43,3X7X43,3X5X5X43,2X3X3X7X45. The on^y 
iTactors common to all, are 2X43=86, which is the greatest com- 
tnon divisor. 

1. Find the greatest common divisor of 48, 72, and 00. 

^. l^ind the greatest oomoion divisor of XPOl, 3^5, i^nd 
§39. 

' Z. Find the greatest common divisor of 405, 567, -729, 
and 891. 

4. Find the greatest common divisor of 3868 and I15I. 

6. Find the greatest common divisor of 992, 960, 928; 
and 32. 

6. Find the greatest common divisor of 1177, 1391, and 
1819. 

7. JPiod the greatest common divisor pf 2943, 2616, and 
4678. 

I .8. Jlnd the greatest common divisor of 2148r644^»^^^«nd 
3680. 

3 



20 FRACTIONS. 

CHAPTER VI. 

FRACTIONS. 

' If we divide 16 apples among 3 boys, we can give each 
of them 5, and have 1 left. If we wish to divide the re- 
maining apple among them, we must cut it into 8 equal 
parts, and give one to each of them. Each of those parts 
would be called one-third, and written |. 

Again, if we wished to divide 31 apples among 9 boys, 
we could give each of them 3, and have 4 left. To divide 
those 4, we might cut each one into 9 parts, or ninths, and 
give each boy 4 of the parts. Then 4^9=|. , 

Numbers of this kind are called Fractions, or broken 
numbers, and may be regarded in three different lights, 
1%us, I may be read S-fourths, \ of S^ or S divided 6y 4 ; 
fi is 31 fifty-sixths, ^^ of 31, or 31-~56, d^c. 

The dividend, or numerator, may be considered as num- 
bering the parts that are taken. The, divisor, or denond' 
nator, marks the number of parts into which a unit is di- 
vided. The numerator and denominator are also called 
the terms of the fraction. 

A proper fraction, is one in which the numerator is less 
than the denominator, and the fraction is therefore less 
thanl,as|,TV|f. 

An improper fraction, is one in which the numerator is 
equal to, or greater than the denominator. In the former 
paae, the fraction is equal to 1, — ^as \\, |, ||. In the lat- 
ter, it is more than 1, as V> which (as {j[=l) is equal to 
3; ^2=3^5 y^=8i. A whole number may always be 
regarded as an improper fraction, whose denominator is 1. 
Thus, 12= i/; ^8=\8. 

. A mixed number, consists of a whole number and a frac- 
tion, as 3|, which (as 1=|) is equal to V; 126||, which 
(as l=f|) is equal to »f|8. 

A compound fraction, is a fraction of a fraction, as ^ of 
I ; 4 of f of t\. 

A complex fradion, is one wbich contains a fractioa 
in its numerator or denominator, ^ ^; 9^* ||> f* 
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REDUCTION OF FRACTIONS. * 

An improper fraction may be reduced to a whole ot 
mixed number, by p&forming the division which the ffuc' 
Hon expresses. Thus, f|=27-rll=2y\. This reduc- 
tion must always be made in giving the result of any 
operation. ^ 

A whole number may be reduced to a fraction having 
any given denominator^^muZ/tp/j^in^i^ by the denomiha^ 
tor. Thus,2=f|=f|=:|. 

' A mixed number may be reduced to an improper frac- 
tion, hy redticing the whole number to a fraction^ and add* 
ing the fraction. Thus, since 2=f f , 2A=f f -f-i*V=f f • 

A compound fraction may be reduced to a simple one^ 
hy multiplying' all the numerators together for a new mt* 
merator^ and all the denominators for a new denomiwUor^ 
Thus, I of |=iJ. For ^ of J=3^, because, if we suppose 
a unit divided into 6 equal parts, and each part again di- 
^vided into 4 equkl parts, the whole unit will be divided 
into 24 equal parts, or 24ths. Then, | of S=/|-9 and f 
of j-=^|, and so of any other similar fractions. If the 
numerators and denominators have common factors^ they 
fnay be refected, as in the following example : 

Reduce ^ of f of | of |^, to a simple fraction. 

The fraction by the above rule, is equivalent to X2X5X14 
^ ^ 2X7X9X15* 

Hejecting the common factors 2, 7 and 5, we have 121?—^ 

9X3 * 
The reason of this process will be evident, if we remember that 

SX7X5 

'2X7X5 ^^^ ^^ dividing any number by 1, does not alter its 

value. Compound fractions must always be reduced to simple 
ones, bejfore performing any operation. 

1. Reduce to a whole or mixed number, W; * J^ ; 

2. Reduce 49 to 7ths ; 12ths; 13ths,- 60ths. 

3. Reduce to an improper fraction, 4^1 ; 26y*y ; 140|; 
22/5. 

4. Reduce to a simple fraction, i of | of | of | ; } 
of I of If of f ; 4 of H of f of f ; VV of H of i of fy. 

5. Reduce 19^^ ^o an improper fraction ; ^f to vl mixed 
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number; 'fif' to a whole number; 613 to 15ths; f of 
!> of f|- of j^ to a simple fraction. 

A fraction may be reduced to a decimal, by performing 
the division which the fraction expresses^ annexing deci* 
maJ HToes to the numerator. Thus, j = 3.0 -7- 5 = .6. 

A decimal may be reduced to a fraction, by writing the 
decmdl for a numerator ^ and the denomination tenths huh' 
d^edth^ ^c, for a denominator. Thus .06=:y|7; .193== 

A fraction may be reduced to its lowest torite^ hyditn" 
ding the numerator and denominator by their greoMt conlf 
mon divisor. Thus -j^ny^f, because iVf-rff =f, and ff 
s:l« This reduction should always be made in giving the 
lesuit of any operation. If the dencm^inatof is 10, 100; 
1000, ^., Divide both terms of the fraction by 10, 5| 
mnd 2, as often as ii can be done withp/ut a remainder* 
This process will evidently effect the reductions desired, 
because 10 contains no prime factors other than 2 and &• 
In the reduction of decimals, this rule will be found 1fti0 
most convenient. 

6. Reduce to a decimal, 2''. ; I ; ^; |; J; ^; f;|;|? 

7. Reduce to their lowest terms, Jg ; ff ; Jf ; || ; || ; 

8. Reduce each of the following decimals to a fraction, 
«nd reduce the fraction to its lowest terms : .8 ; .014 ; .08 ; 
.008 ; .045 ; .1768 ; .0375 ; .25. 

9. Reduce to their lowest terms, |f|^ ^^^> if I ; 

Iff ; ll?8- 

10. Reduce to a decimal, 4 5 4 5 § 5 4 ; H J sfi J 'yVi »' 

Two or more fractions may be reduced to a common de- 
nominator, by dividing the least common multiple of all the 
denominators^ by each given denominator^ and multiplying 
both terms of the fraction by the quotient, 

EXAMPLE FOR THE BOASD. 

If we wish' to reduce the fractions, |, |, y'j, || and |, to a 
Common denominator, we first find that the least oommoA mtilti- 
pie is 36. Then 
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36<f- 9 = 4 and | X ^ =1^ or as there are H in ly 

1 — 4 s>nH S — 2 

36-r 3 =13 and J X |i=|4 i = J* and f =ii 

36-M2= 3 and V^X 5 =|{ ^=is and .f^U 

36^18= 2 and ifx f =|# tV=A and ii=§J 

36- 6= 6 and | X l=fj i=A and f =f} 

In the first mode of performing the operation, the multipliers 
are each equal to 1, and the prcMuct by 1 is of coarse equal to 

l^e multiplicand. , 

11. Reduce to a common denominator, |, |, -f^^ ^ and j* 

12. Reduce to a common denominator, f , |, ^ and ^. 

13. Reduce to a common denominator, ^ of ^ of -J, |, 
^ of I and ^ of § of 3. 

The compound fractions must first be reduced totsimple 
ones. 

14. Reduce to a common denominator, | of §, y^, | of 

15. Reduce 291- 1| to an improper fraction ; WY to a 
mixed number ; ^^j^^ to a decimal ; r^^ to its lowest 
terms,* j|, ^ and | to a common denominator ; .004625 
to a fraction ; 295 to 19ths. 

ADDITION OF FRACTIONS. 

The additiofi of Fractit)ns having the same denominator, 
is as easy as the addition of any other numbers. Thus, 
as 5 houses + 3 houses + 2 houses=rlO houses, so ^+4+ 
|t= y>, and A + ^ + T*s=t8' Therefore, to add fractions. 
Reduce all the given fractions to a common denominator^ 
and add their numerators, 

1. Add2J, J, 16i,and28f. 

2. Add I of ^, ^ of f, and 19}. 

3. Add I, I, ^1, and ||. ' 

4. Add 19, 28*, le^V, and 3^. 

6, Add i of i of i of 4, 2yV f?, and 15jf . 

6. Add 12|, f of |, llf, i of 4 of {, and 19J. 

7. Add 4 of g of 4 of 9, /r, 4 of I, If and 7 4V 

8* 
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SUBTRACTION OF FRACTIONS. 

As 8 houses— 3 houses =5 houses, so §-^$=^§9 and -^ 
— f^=]\* The subtraction of fractions having a com- 
mon denominator, is, therefore, devoid of difficulty, except 
when the numerator of the subtrahend is greater, than that 
of the minuend.. 

BXAMPLS FOR THB BOARd. 

16| 16 y If we wish to subtract 3j from 16|, we must, as 
3| 4 1 in simple subtractiob, increase the fraction in the 
— — minuend by 1, or |, and carry 1 to the units of the 
12} subtrahend. Therefore, to subtract fractions. 

Reduce both fractions to a common denomincitorj isnd 
subtract the numerator of the subtrahend from the nuthe^ 
rotor of the minuend. Jf the numerator of the minumd is 
less than that of the subtrahend, increase tt by the denonU- 
nator, and carry 1 to the units figure of the subtrahend. 

1. What is the difference between § and -^1 

2. Subtract 3 J from UJ. 
' 3. 14-11=1 

4» Subtract 49j|j from ^^^^^* 

5. From ^ of I of I of 71 take 1| J. 

6. What is the difference between 4Jf and 2| ? 

7. What is the differience between J of f J and | of f ? 
a. Subtract | of 16 J from | of ^ of 95|. 

MULTIPLICATION bF FRACTIONS. 

If any number be multiplied by f , it is evijjent that the 
product will be | as large as if multiplied by 1. llieh 
JX11=J of V ; f ><f=f of f . Multiplicatioji of frac. 
tions is therefore performed in the same way ^is reduction 
of compound fractions to simple ones. Then, when either 
the multiplier or multiplicand is a fraction, Ci^aTi^e w%ole 
or mixed numbers {if any) to improper fractions^ and mviti' 
ply the numerators together for a new numeratorf and the 
denominators for a new dehomihotor. 

To MULTI^L* A FSACTION iftY A WH0LB liv^itBkR. *^lt 

is evident from the nature of fractions, that |=:=^X |; |^ 
= 3x^;5=4XjV» &c. Hence, we may multiply a fraC' 
tion by a whole number^ either by multiplying the ntime' 



raior^ or dividing the denominator. When one factor is 
a fraction, and the other an integer, either of theae rules 
may be employed. When the multiplier is a mnxed num- 
ber, the product may often bo obtained most conveniently, 
by muUipiying Jirst by tke tbhole number, and aftenodt^ds 
by the fraction^ and adding the f^9 produeti, 

1. Multiply fl by 8i; 2J by Sj, 

2. Multiply § of ^\ by 16yV 

3. Multiply 15J by «J ; 28^^ by ify. 

4. Multiply Vg« by 4 ; by 8 ; i2 ; 16 ; 24 ; 96, 

5. Multiply 22| by i of | of l^. 

6. 14^X151=? 84X41|=?. 

r Multiply |jj by 2 ; 4 ; 31 ; 8 ; 248, 

8, Multiply ^ of ^ by f of I o£ 9^g. 

». What id the pl-oduct of 33| by 4| ? by 1^ 1 by 15| 1 

DIVISION .OF FRAOTIOKB. 

The smaller the divisor, the more times will it be con* 
tained in the dividend, and the larger will be the quotient. 
Thus^ if I be divided by 1, the quotient will be |. 4 will 
be Contained 4 times as often as 1, therefore |-T-^=t^ |* 
I will be contained only ^ as often as |, thefefdre f -r|= 
4otf4xf=|X|. Then^ whenever either the divisor oi^ 
aividend is a fraction, C^nge tohote &t mixed fmiiiberi (^ 
any) to improper Jractions, and if the numeraltoirg ^nd de- 
fUminatoTB canmot be ditectly divided into ea^ vtker^ in* 
vert the divisor^ and proceed as in muUiplicaHcn, 

Complex Fractions, or such as contain fractions in their nume- 
rate!^ or denominator^ or both^ may be resolved into simple frac- 

tions by this rule. Thus, ^=34-r}=V X|=4A* 

To DivlbB A FBACTION BY A WHOLE IVU^BEfi. — It is 

^^toai that i=:i-7-2 ; 4=^—3 ; ^=:l-4-4, &c, there- 
ifOTf , We mAy dimde a fraetiim by u tciole nUmbeTf either 
iiy dividing the numeroitar^or mtdiiplying the denominaior* 
When the divisor is an integer, either of these rules may 
be. employed. 
1. Divide if by 4 ; by I ; by ^V 



FRACTIOUS. 

2. Divide 2{l by 5^ ; by 14 ; by 8f • 
8. Divide J of f of f by 6/^ ; by 10. 

4. Divide 4 by 11^%; by 8I4. 

5. What is the quotient of 7 j by lOfJ ? By 15 1 

6. § of I of I of 4-r-J of f of 13i=? 

7. Divide A»g by 4^ ; by ^; by ^. 

8. Divide -^^ of 19f by V\y of | of SJ. 

9. Divide 4^| by 8|| ; by 16| ; by 9 j. 

CIRCULATING OR INFINITE DECIMALS. 

In changing fractions *to decimals, if the divisor contains 
any prime factors, other than 2 or 5, we shall always find 
that our work would continue without end, the same figures 
being repeated again and again. The decimal is then 
called a circulating, or infinite decimal. Thus, ^=.333+; 
|=.22222 + ; y\=. 000909 +; i^J=.713963964-. The 
^ures that are thus repeated, are called the repetend. 
*!nie figures preceding the repetend (if any) are called Jhe 
Jinite part of the decimal. The repetend is usually dis- 
tinguished by placing a point over the first and last fig- 
ure. Thus .3 is the same as .3333+ ; 09 is the same as 

090909+; .71396 is the same as .71396396+. In the lat- 
ter example .71 is the finite party and 396 is the repetend. 
. We find, by reducing the following fractions to decimals, that 
|=.i, therefore |£=.2, |=.5, &c. ,1^.01, therefore, ^^^.02, 
T4=-i4» ff=.96, &c. TiT=-00i, therefore, ^^.W^y ^= 
•046, i|J=.l(53; &c. 

Hence, every repetend is equivalent to a fHuiion^ han* 
ing the repetend for its numerator, and an equal number 
of 9'« for its denominator. 

To BEBUCE INFINITB BSCIMALS TO FRACTIONS. —- 

We have seen that71.342=71|||=:'yi|Ji. Therefoie, 

.071342 (which is y^ of 71.842),=^^ViRAt- !» ^^ 
example, the numerator is equivalent to 71342 — 71 ; that 
is, to the whole decimal, minus its finite part. The de- 
nominator contains as many 9's as there are figures in the 
repetend, with as many O's as there are finite figures. 
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RUI4E. 



If the repetend commences at tenths, consider the repetend as 
ihe^ numerator, and an equal riamber of 9's as the denominator. 
If there are integral figures in the repetend, annex as many zeroes 
to the numerator. If the decimal has a finite part, from the de- 
cimal, considered as a vhole number, subtract the finite part for 
a numerator. For a denominator, write as many d's as there eaee 
figures in the repetend, annexing as many zeroes zs there are 
finite figures. 

1. Reduce .018 to a fraetioOy and f educe the fraction to 
its lowest terms. 

2. Reduce each of the following numbers to a fraction ; 
5^.7; 89.1; .004; .0613; 6.649. 

3. Reduce each of the following numbers to a fntctkm'r 

.16394 ; .852906 ; 245.9 ; 06843. 

Addition, Subtraction, Multiplication and Division of Infinite" 
Decimals can usually be performed with sufiicient aoeuracy, b^ 
extending the decimals to six .or eight figures each. In Multi- 
plication and Division, if an exact result is required, we must 
first change the decimals to fractions. 

l.*Add 96.024, 37.8i, 495.576*, and 18.8, 

2. From 47.8, subtract 19.43. 

8. Subtract 15.064 from 329.8. 

4. 14.249 +.683 +4.907— 17.6884=? 

5. Multiply 16.947 by .2184. 

6. Multiply 29.3 by 1.67 

7. Divide ,383 by 9.7 ; .4 by 6i- 

RULE FOR DIVIDING BY 9»8. 

When the divisor consists of any number of 9's, increase it 
by 1, for a new divisor. Divide the dividend by this new. divi- 
sor. By the same divisor, divide the integers of the c|uotient, 
and proceed in a similar manner, until a quotient is obtained less 
than the divisor. Add all the quotients together, observing the 
number of units carried from decimals to integers. Add this 
carriage to the right hand decimal figure, and the integers will 
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repiesent tbe <]notient, and the decimals the remainder. When 
all but the units* figure of the divisor are 9*s, increase the divi- 
sor by the difference between the units figure and 10, and divide 
as above directed, multiplying each quotient after the first, by 
the number added to the divisor. Multiply the number carried 
from decimals to integers, by the number added to the divisor, 
and add the product to the decimals for the true remainder. If 
this increased remainder exceeds the divisor, increase the quo- 
tient by 1, and subtract the divisor from the remainder for the true 
remainder. 

SXAXPLE FOR THB BOARD. 

8905.473 Divide 8905473 by 999. The divisor 

8.905 increased by 1, is 1000. Dividing by tiie 

Q rule, apd adding the quotients, we obtain 

8914.386. There being 1 unit to carry from 

8914.386 decimals, we add 1 to the right hand deci- 
1 mal figure, and find the quotient is 8914. 

8914.387 quotient. 387. 

This rule is founded on the decimal value of •^, and it will 
be easily seen that the process is nearly the same as in the mul- 
tiplication by .00100i+* In dividing the numerators effractions 
obtained by the multiplication of circulating decimals, the rule 
will often be of ^se. • 

Divide 1549638144 by 9991. The 

154963.8144 divisor increased by 9, is lOOQO. Di- 

139.4667 viding first by this number, we multi- 

1251 ply the integers of the first quotient by 

9, writing the first figure of the product 

155103.4063 under the right hand decimal figure, 

1 X 9=9 which is equivalent to multiplying bv 

. 9, and dividing by 10000. "We mul- 

.4071 remamder. tiply the integers of this second num- 
ber, and write them in the same manner, and add the several 
numbers together. There being 1 unit to carry from decimals, 
we multiply it by 9, and add the product to 4062, which gives 
4071 for the true remainder. 

1. Divide 870468 by 999; by 99. 

2. Divide 408176 by 999 ; by 9999. 

3. Divide 7963142 by 999000. Divide first by 999, 
then divide the quotient by 1000. 

4. Divide 1046.84 by 993 ; by 9991. 
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5. Divide 87364001 by 99999. 

6. Divide 23719.504 by 999; by 995. 

7. Multiply 6.4915 by 8.3. 

8. Multiply .4172 by .916. 



CHAPTER VII. 

COMPOUND NUMBERS. 

When several denominations of the same kind (as 
pounds, shillings and pence ; miles, feet and inches ; gal- 
lons, quarts and pints) are embraced in one sum, they are 
ciilled Compound Nitmbers. The operations upon them, 
are performed by regarding each denomination as a frac- 
tion of the next higher. 

BEDUCTION OF COMPOUND NUMBERa 

' • » - 

XZAUFLB FOB THE BOARD. 

in. How many inches in 27 r. 4 yd. 
** 11 2yif. 11 in,% As there are 5.5 vordi 
in 1 rodj in 27 rods there will he 
148.5 yds. In 27 r. 4 yd^ there will 
then be 152.5 yd. As 3 //. make 1 
yd,y in 152.5 ycL there will be 457.5 
fi. Adding the 2 //. we obtain 459.5 
fi. As 12 tf>. make I ft., in 459.5 fU 
there are 5514 in. Adding the 11 in. 
we have 5525 in.^ for the answer. 
Hence, to reduce the hisfaer denottni- 
nations of a compound nmnber to 
their value in a lower denominationy 
we have the following rule. 



r. yd. 
27 «• 4 
5.6 


" 2 

r 


136 
135 


• 


148.5 yd. 
4 yd. 




152.6 yd. 
3 




457:5 fi. 
2 ft. 




459.5 ft. 
12 




5514.0 in. 
11 in. 




5525 tfi. 
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RIJI.E. 

Commence with the liisliest deDomination, and multiply each 
denomination by the number required of the next lower to com- 
pose it, adding to the product the number (if any) steady in 
that denomination. Thus proceiBd until you have reached the 
lowest denomination sought. 

12)5723 How many r. vd, fi^ and in, in 5723 

qT^a « 11 • inches 1 6723 in.^«l|3/){— 476/1. ii,-„. 
3)476//. « 11 •!,. 476y^^fe4jf,^=^lg/rf.3/X.l'58yd.= 

6.6)158 vrf." 2//. Vl '••=28 *•. 4 yrf. The answer is, 

' — " '' ^epefpre, 28r.4|^i^/f. 11 in. Hence, 

28 r. *' 4 ^(f. to reduce the lower denominations of a 

compound number to th^ir yalue in l^igtieT 
d^ominat^onQ, we have ^e following 

. ;Diyidd ^esch (dettMnipatian by^tbe jBonl^er jminiwd of il il» 
BH^ 1 of the iiea^t thigj^r, apd gireto^a^ /ajq[|a||>4^,l4^ ^l^afii^ 
of the dividend from which it is derive^* ^ 

1. In 41 chal. 19 hu. of coal, how many pecks? 

2. How many cm;*. &c., in 1870953 gr, f 

3. How many %, &c., in'S4763 gr. Tiroy ? 

4. aiednce W5fclig.39to^afiw. 

6* .Ilediice*€U)7418A5if)ci^«:to rniZe^, &c. 
0. Rediiee f^ ct^. to qr. lb. &jc.* 
'- 7. JLedi^ce je0.4ai to ^ ^. &c. - ' ■ . , 

8. OEteduoe 7d64^iilsio gallpns, &c. 
:9. Reduce 21 F. to jJays, &<?. 
>10. :iRe4iiQe 51,^^ Cong-, to Q^Ttg". O., &c. 
11. Reduce €753^ to ^.i^*, &c. 
1^. Hpw.many acres in a piiece of land that is ,]^5f. i^d, 
long, and 14 r. !^V^. 2jft. V^idel 

13. How many cords in a pile of wood 21.6^^, lobgr^Ld^. 
wide, and 9.7^3?. high ? " 

14. Reduce 4| F. to seconds. 



* The reduction of fractioius and decimals is performed i^Uhe 
way as reduction of whole numbers, by multiplying or dividingj flff thffi 
question may require. 



15. 'How many tons of bewn timber in 19 sticks, each 
stick being 18.5ji). long, 1.3^^. wide, and l.iy^. thiekT 

16. How many drops of distilled water would fill a 
oistern that is ^fi, 8tn. long, 5j^. Sin. wide, and Aft. 2tn. 
deep? [First find the number of cubic inches in the 
cistern, then divide by 231 (because 231 cubic in. make a 
Cong.), and multiply by the number of drops in a Cong.] 

17. What is the valilb of JS197 7«. 6<2. in Federal Money, 
estimating the penny at 2 cents t 

' 18. What is the value of 6971 roubles 25 copeck?, at 
} of a cent per copeck ? 

19. Reduce /^ of a mile to fur.^ r. &c. 

20. Reduce 10 pounds 17 shillings 10 groats Flemish, 
to dollars and cents, at a cent a groat* 

. 21. Reduce 172843' ' < ' to ft., primes, &c. 

22. The specific gravity* of gold is 19.258. Then, wiMil 
is the weight of a mass of gold that is inches long, 5 
inches wide, and 3 inches thick ? 

TO BXDU0J3 X.0WEK ^NOMINATIONS TO TBS FRACTION 

OF A HIGHEB. 

Wbat part of a £18 2«. 7i. 3^.7 
* 25. Id. 3^.=s 127^.= «}''(«.= "I'^ of 'i^.=*f'' of tV of ^ £ 

RUIiE. 

First ledace the given sum to the lowest denomination men- 
tioned. With this resalt make a fraction of the nest higher de- 
nomination, then a compoand fraction of the next higher, and so 
proceed until yon reach the denomination required. 

1. Reduce 9s, Zd, 2qr. to the fraction of a £. 
' 2. Reduce Sqt. Ipt, 2gi, to the fraction of a gallon*. 

3. Reduce ISh, limn. Usee, to the fraction of a day. 

4. Reduce Ayd. lOin. to the fraction of a rod. 

5. Reduce 70. 6f 3, to the fraction of a gallon. 

6. Reduce Is. Qd. to the fractibn of a guinea. 

■} • * The Bpeeifie gravitv of a body^ is its wei^t conmared with an 
equal bulk of water. Thus, gold bieiug 19.258 tunes aa he«N^ ^ahi^^rsl^ 
its specific gravity is 19.258.- 
4 
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7. Redoce 3^. dna. to the fsaction of a yard. 

8. What part of 7lb. is Idoz. 14<Zr. ? 

. 9. What part of 576 fraounes is 43 centigrammes 1 
10. Reduce Qtq. ft, UO$q, vi. to tbe ixactioa of a rood« 

TO KfiOUCE LOW£B DENQHINATIONS TO THE DECIMAL OP 

A HI6HEB.' 

Redoee lOoz. t5dwU ^gr. to the deounal of aft. 29gr.=|| 

dwt.=.9l6dwt. Therefore, I5dwt 23jrr.=15.916du;/.=^^^V*<»- 
7n79583Mr« Tbcn,Mka.l5dw<,38gr,=10.7958W.=^«Tf|«*3fc, 

=.8996627/6. _ 

ItULE. 

Commence with the lowest denomination, ^ttnez decimal 0\ 
dnd reduce each denomination to the deoimBl 6f the ImbzI higher^ 
hy dividing as in ordiaary reduction. 

In the following examples^ the numbers are all to be reduced to 
tieieoiiMl of the highest denouinaticm mentioned. 

I. Add £lt VU.lld.'; £4 3e. 74.^ 2«. 642. S^n; and 
9«. 6df. 

^ Add Bgeilr ^ Ip^ %»• > %<» IfL Igi. i ^af. 8gL ; 
and Agal. Iqt. 

3. From 197. lOcwt. si&tract l^euA 3gr. 142&. 

' 4. From 7 Cong. 70. subtract iCong^. 7f 3. 

5. Multiply 14 F. 86c2.Jt». fcy 9.4. 

6. IMnde 17ft 63 43 hy & 

7. Divide ^9r, ij^d. 2ft. by Syd. Ift. 6m. 

8. Reduce £591 9«. 3^. to Federal Money, at MJS§ 
perje. 

9. Reduce 28 4ficats 9 carUns 7 grains of Ns^Ies, to 
dollars and cents,, at QZcts. per ducat. 

10. Reduce. 28C* 7C.ft, ^.fi. io cord« and decimals 
of a cord. 

II. What, is the value ^of 94 francs 79 centimes^ at 181 
ets. per franc ? 

12. What is the value of 75 milrees 2 crasadee, at 
^1.15 per milree? 



cioir POO VD II uxBcme. 

COMPOUND ADDITION. 
SXAXPLB FOS VHB BOA^Ih 

£. 8. d. gr» What is the sum of j6S016«. 9d,3qr.t 

30 " 16 « 9 " 3 jgll 7d. Iqr. ; and £9 19«. lid, 2qrJ Writ- 

11<« '< 7 «< 1 iAg the iiumbei-8 as in Si»ple Addition, 

9 <' 19 '* 13^ .*' 2 placing those of the same .de^oBunatipn im. 

At «<■ 17 " j^ u rt the^ame perpendicular column, I commence 

41 17 4 4 ^ij^ tjjQ column of farthings, and "find its 

^siim, 6qr.=^ld. fiqr. I write the 2qr, beneath the eolumh of jf», 

\j\d carry the 1<2. to the column of d^ The sum of tiie eolum* 

of d» IB 28d.=z28, id* Write the id, beneath the column of d. 

and cany Ss. to the column of f. 'There are 3!78.^=£l 17«« 

Write 17 beneath the column of s, and carry £l to the column 

of £. The sum of the £ is 41, which is written down, ad there 

is no higher denomination. 

Write the numbers as in Simple AddfCioiii, placing those of the 
same denomination in the same vertical column. Commence at 
^e right hand to add, and reduce the sum of each eolumh to the 
nlBXt higfaer denomin^tioo. Write the remainder underneath, and 
carry the quotieot to the next column. 

L Add 9Qr. IC.^du. Spin; 4Qr. Ihv. IpJe. IgaL; 35tr. 
dpJe. Iqt ; and 5Qr. 2pA;., and reduce the result to quartei. 

2. Add 3Cbf^. 70. 15/g 7/3 59III . ; 7Coi^, ^ g ; 40. 
9/S 4/3; and 2Co7^. ^ 1 HI, acd iind the Weight of 
the whole. 

3. Add 116^a?. ^t. Ipt. ; 5%aZ. Ipt. Sgi. ; 76gal. 2qt. 
and 291gaZ. \qt, Ipt. igi., and reduce the resralt to gal- 
lons and decimals of a gallon.. 

4. Add 142'. 9cwt. Sqr. 17lb.; 9T. Iqr. 25lb. 5oz.; 
im. Soz. lidr. ; and 177. l&cwt. Iqr. 27 lb. 2dr. 

5. Add jei9 7«. 6c;. 3^.; £%7^ \9%.\\d.\ Xiz. 3{r.; 
je278 13«. ; and Jei90 5«. hd. 2qr. 

6. Add 5fc. US 73 29 18^. ; 7fe. ligr ; 33 33 ; and 
15ft. 43 19gT. and reduce the 3> &^o to the fraction of 
ti fc. 

7. Add hhyd. Zqr. 3na. ; 7yd. Ina. 1 in, ; Ayd. 2qr. 
Ina. ; 6^^. 2fia.; and \7hyd. 1^. 2mi. 2ln., and redact 
the result to decimal yards. 
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8. Add se. laft. lbe.ft. 1719c. in. ; 14C. 8c. yi. We. 
in. ; 2C.ft. I4c.ft. ; 47C. QC.ft. ; and 19C. 

9. Add 9^. m. 627Ak dR. 30r. ; dj;. m. 248A. 39r. ; 
41^. m. 27r. ; and 163A. 2R. 12r. and reduce the result 
to rods. 

10. Add 17«. 7/ur. 89r. Ayd. 2ft. llin. ; 19iii. Sftir. 
9pd. ; 6fur. 18r. 0. 9»ii. ; and 41ifi. 24r. 2ft. 7tn. 

11. How many deniers in 4 Louis d'ors 1 ecu 5 livres 
+ 13 Louis 2 livres 19 sous 10 denier8+2 livres 7 8ous+ 
4 livres 18 sous 9 deniers 1 

12. Add 19 ducats 8 carlins 7 grains; 12d. 3c. 5^. ; 
9c. Sgr. ; and 29d. 2c.*and find their value at 81 cts. per 
ducat. 

13. Add 19^^. 11' 8" 6'"; Zft. 4" 9'"; 10' lO"; Sft. 
6'; 16^. ; and 2Qft. 2' 7" 11'". 

COMPOIJND SUBTRACTION. 

EXAMPLE FOE THE BOASD. 

hu. pk: qt. pi. From 39&tf. Ipk. Zqt, IpL lake 19&cc Qpk. 
39 *« 1 « 3 ** 1 59<. l|i<. Commencing at the right hand, as 
19 ^ 3 <* 5 «« 1 in Simple Sabtraction, I say Ipt. from IpL 

leaves Op^. 5^. camiot be teken from 3^/., 

19 '* 9 '* 6 *' I therefore increase both numbers by Ipk. or 
8^/. and say, 6qt. from llgt. leaves 6^., 3^ from 5p«. leaves 
S^, and 306ti. from 396if. leaves 19^. 

RUIJS. 

Write the numbers as in Compound Addition, and commence 
at the right hand to subtract. If the number representing any 
denomination in the minuend, is less than that in the subtraSiend, 
increase each by one of the next higher denomination, and pro- 
ceed as in ordinary subtraction. 

^ 1. From 28cAa^. Sbu. Ipk. take 18cAal. Sllm.2pk. 7qt. 

2. What is the difference between IBlgdl. dqt. Ipi. Sgi. 
B,nd2iegal 2gi.l 

3. Subtract 7F. 19ld. ISh. 69min. 2sec. from 871 
S2d. 17A. 

4. From IdCong. subtract 70. 11/S 3^ 41111, and re- 
duce the remainder to HI. . 
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5. A grocer purchased I9eu>ti Iqr. of sugar. 13ow much 
had h6 left after selling llcwt. 2gr. lllb. l2o». ? 

6. A man sold his horse for £A0^ which was £9 Ss, 
6d. more than it cost him. What did he give for the 
horse t 

7. Subtract 9B 73 73 IB llgr. from 16ft 33 9^. 

8. Subtract I9yd. Sqr. 3na. from 117yd. Iqr. 2na. 

9. A ship left port Nov. 29th, 1841» and returned Aug^ 
18th, 1844. How long was her voyage? 

10. From a lot of land containing 490 Acres, 163A. 
3S. 17r. were sold. How much was left ? 

11. From a board measuring ld/i(. 9' 11'', a piece was 
sawed containing 4ft. 0' 3'' 8"'. How much was left? 

12. How many seconds elapsed from 20miii. pttst 5 A. 
M. 8th mo. 18, 1829, to llndn. past 3 P. M. 5th mo, 3, 
1831? 

13. Subtract 9 marcs 13 schillings 11 pfennings Ham* 
burg, from 10m. Bsch.y and reduce the remainder to thci 
fraction of a marc. 

14. From 7m. djttr. 9fcA., subtract Tfur. Sp, 18Z., and 
reduce the remainder to miles and decimals of a mile. 

COMPOUND MULTIPLICATION. 

BXAKFLB FOR THE BOARD. 

yd, ft, in. Multiply ^y<f. ^ft, lltfi. by 15. Multiplying 

9 «« 2 " II the inches by 15, we find I65in.=l3ft. 9in. 

15 Write 9tfi. below the line, and carry I3ft, 16 

77- — ; times ^ft.=30fi, and 13/V. to carry, make 43/3L 

149 " 1 " 9 =zUyd, Ift, Write Ift. in the column of feet, 

and carry liyd. 15 times 9yd,=l35ya, and liyd, to carry, make 
U9yd, 

Commence with the smallest denomination, and reduce each 
product ta the next higher denomination, writing the remainder 
underneath, and carrying the quotient as in Compound Addition. 

1. Multiply 13 F. 79d. I8h. 43m. 12*. by 43. 

2. Multiply 19m, Ifiir. 4r. 4yd. llin. by 81. 

8. Multiply je96 H*. Ud. lor. by 57, 

4* 
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4. Multiply Alyd. 2qr. 9na. Itn. by 79* 
6. Multiply 28 r. IScwi. 2qr. I2lb. by 47. 

6. Multiply 79lgal. Igi. by 46. 

7. Multiply 83 Cong. 7/3 41 H by 28. 

8. How many aeres, roods, d^., in 73 pieces of land, 
each of which is 73.8 rods long, and 31.3 rods wide? 

9. How many cords, &c., of wood, in 61 piles, each 
pile being 12.5/^. long, Afi. wide, and 8.75f^. high ? 

10. How many seconds in 13 times 4F. 18d. ISh.J 

11. How many feet, primes, &;c., in 86 times 3 9^ (T 
4'" ? 

12. Multiply 7m. 3/tir. 5cA. by 17, and reduce theywr. 
and ch. to the fraction of a mile. 

• 13. Multiply 19 4' 2" 11'" by 29, and reduce the re- 
suit to '". 

14. Add 425;&. 13o2;. I5dr.; S7lb. lAoz.; 9llb. 2oz. 
11 dr, ; — subtract 500/fr. 15o«. 14dr. 2*c. from the sum; — 
multiply the remainder by 11, and reduce the result to 
grains, 

COMPOUND DIVISION. 

EXAMPLE FOR THE BOABD. 

yd. ft. in. Divide I9yd, 2//.9tn.by5. Dividing the 

6)W " 2 '* 9 I9yd. we have a quotient of 3yrf. with a re- 
3 mainder, 4yd. The 4yd. undivided, are equi- 
4 8 lly yalent to 12/f., which, added to the 2ft. make 
Uft. 14/)t.-T-5=2/if. with a remainder, 4ft. The 4ft. undivided, 
are equal to 48 inches, which, added to the 9 inches, make 57 
inches. 57 «it.-7-5= 1 1 J tfi. 

RULE. 

First divide the highest denomination. Whenever there is any 
remainder, rednoe it to the next lower denomination, and add it 
to the number (if any) already in that denomination. Then di- 
vide as before, and so proceed until the division is completed. 
If both the divisor and the dividend are compound numbers, re- 
duce them to the same denomination, and divide as in simple di- 
vision. 

1. What is the price of a qr* of sugar, at £2 Ss* per 
ewt. ? 
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2, Divide 9dgal. Iqt. by 11 ; by 19. 
8. How many barrels, each holding 2&ti. 9qt. can be 
filled with Albu. 2pJe. of apples ? 

4. Divide lldCong. 15 fi 3/3 by 28.' 

5. Divide 792^c2. l^r. Ina. by Ayd, Sqr. 

6. Divide | of a mile by 3^. 9tn. 

7. Divide 4.76 y. by 3.9df. - 

8. Divide 196B 113 29 by 24. 

9. Divide 27fr. by fctr*. 

10. How many house lots, each containing I A. IR. i5r. 
can be made from a piece of land 21 9r. long, and 63r« 
wide ? 

11. Divide 37 6' 6" by 9 ; by 13. ^ 

12. Divide 49x ^66.725 by 31 ; by 53. 

13. In ^ of 2873(c{. 3^^ 2na. 2in. how many yards and 
decimals of a jfd. ? 

14. What is the value of ^^ of 7631 piastres 35 paras, 
at 8 cents a piastre ? 

15. Subtract 91 francs 63 centimes from 1720yr. 11<;., . 
divide the remainder by 81, and find the value of the quo- 
tient, at 18cts. a fraud. 

DUODECIMALS. 

DuoDEC!iMAl.s are compqund numbers, in which each 
denomination is y^^ of the one above it. They are used 
in square and cubic measure. 

The denominations of Duodecimals are, the foot, or 
unit, the inch, or prime, marked ('), the second, or twelfth 
of a prime {'% the third, or twelfth of a second ("'), the 
fourth (""), and so on. These marks are called indices. 

Duodecimals are added and subtracted in the same man- 
ner as other compound numbers, but multiplication and 
division, when both numbers contain duodecimals, present 
acme difficulties. 

- The product of units by units is units ; units by primes 
give primes, units by seconds give seconds, &c. Primes 
by primes give seconds ; primes by seconds give thirds^ 
&c. Generally, to the product of any Vno ^<e;\:tQm\Tv^Scv^^»% 
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we must annex as many indices as therre are in botlir fac- 
tors. For example, 5"X 5"" is the some as ^^ of ^X-f^ 
of yi^ of ^2 o^ 7^* ' ^^ o°® factor, the denominator 12 is 
contained twice, in the other, four times ; then in their 
product it will be contained six times, which will be re- 
presented by 25""''- Pot a similar reason, in diTision^we 
subtract the indices of the divisor from those of ^e divi- 
dend. Then 82"^'-r8"=4". 

EXAMPLES' FOB THE BOABD. 

2 *♦ y 7" What is the product of 2 3' 7" by 9 6' 

9 " 6' 1 r' in We wnte the units' figure of the 

---^j — r — -;; multiplier under the right-hand figure 

1^ V' 11'" of the multiplicand, because the pro^- 

b Iff \'ff r^fw ^'^ ^^ ^y denomination by unitai is 

^ ^ ^ ^ of the same yalue. The product .by 

91 *< 9^ 10'^ 2"' 5''^' .12th8 will be 12 times smaller than 

that by units, the product by seconds, 
12 times smaller than that by primes, and so on. We ikete&yMf 
write the first figure of each product under the figure by which 
we multiply, as in simple multiplication. When any product, or 
the sum of any column, is greater than 12, we reduce it to its 
▼alue in higher denominations, and cany the quotient to the next 
eolqmn at the left. 

Divide 21 « 9' 10" 2'" 6"" by 9 « 6' 11". 

9 " 6' 11") 21 " 9' 10" 2"' 6""(2 " 3' 7" 9 (units) is con- 
18 '' ir lO'' tabled iB21 (units) 

2 (units) times.-^ 
Multiplying and 
subtractingr, we 
hare a remainder 
2*«10'0''. Brings 
ing down the fSr' 
we reduce 2 " W 
to primes, and find 34' contain 9, 3' times. Multiplying and 
subtracting as before, we have a remainder 6' 6^' 6'", to which we 
annex the 5"" of the dividend. 6' 6"=66" which contain 9, 7" 
times. Mnltiplving by T', there is no remainder ; the quotient ia 
therefore, 2 '^ 3^ 7". These operations are so analogoas to those 
of Simple Multiplication and Divisioii, that iiiey require no se- 
parate rules. 

r. How many feet, &c., are there in 6 boards^ each of 
wfaicbis 13 11' long, and 1 0' wide? 



2 « 10' 
2 « 4' 


0" 2"' 

6" 9'" 


- 


6' 
5' 


6" 6'" 
6" 6'" 


6"' 
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2. How many yards of carpeting that is 2 IQf wide, will 
cover a floor 16 feet loDg and 13 6' wide 1 

3. A carpenter has four boards, the first' of which is 
I2ft. long and 2fL wide ; the second, 11 9' long and J 9' 
wide f the third, 12 TMong and 1 11' wide, and the fourth, 
13 2' long and 1 8' wide. How many square fe^tare there 
in the whole 1 

4. How many cubic feet in a wall 19/%. 6in. long, 2ft. 
Sin. thick, and 4/^. 6in. high? 

5. How many cubic feet of wood in a pile 16 3' lo&gs 
4 6' wide, and 8 feet high ? 

6. The number of square feet, ^., in a floor, is 166 

What is the breadth ? 

7. What is the price of a pile of wood 128^. long, 8 
9" wide, and 6 3' high, at $6.25 per cord? 

8. How much plastering is there in the ceiling of a 
room 21 4' long and 18 7' 6" wide? 

9. How many square feet of glass in 8 windows, of 12 
panes each, each pane being 1 1' long and 9' wide ? 

10. Add 4 0' 3", 18 6', and 3 8' 2\ subtract from the sum 
13 5' 11", multiply the remainder by 5 times 4 2' 4", and 
divide the product by 4 2' 6'> 

MISCELLANEOUS EXAMPLEa 

1. 316| + 24.59 + 119f-78^4^Xl2y^-^96J=? 

2. In a certain farm that is 142.5 rods long, and 119| 
rods wide, there is a pond containing 13^ acres. How 
many acres are not covered by water ? 

3. The pyramid of Cheops measures 763.4 feet on each 
side of its base. How many acres does it cover ? 

4. A farmer purchased 49A. 312. 31r. of woodland, 56|ii. 
of pasture, 11 9A. 27r. of meadow, and 38§A. of tillage^ 
What did he give for the whole, at $28.50 per acre ? 

5. A mason builds a wall 14 11' 3" long, 2ft, thick, and 
4 6' high. What will he receive for the whole, at $0.75 
per foot ? 

6. What would be the weight of a g(^ldv9vt^ \3gaX^^n^S^ 
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TOteh from Boston to Lirerpool, estimatifig the^ictance at 
2097m. Zfur. 28r., and the weight of the wire at YiuxsS^* 
aVoirdiqMis, per foot 1 

7. The wheel of a carriage meaaorefi 18.625 feet in cir« 
ottmlerenoe* How man^ times will it revolve in going 
96f miles? 

8. How many Wine gallons will fill a cubical box that 
is 9.7 feet long, 4^. bin. wide, and 8] feet high f How 
many Imperial gallons ? 

•^ What is the cost of 9T. llcwf. 3^. of sugar, at 5df. 
8^. per pound ? 

10. How many bottles, each holding 10. 14/^. 28iq., 
may be filled with 29Cofig'. of mixture, and bow much 
will be left? 

U. What port of Je279 lU. is iSdl 9«. ^d. ? 

12. How many bushels of potatoes at 2«. Qd. per bushel, 
irill pay ibr ^^yd. of cloth, at £\^ per yard ? 

13. How many times will a seconds' pendulum tick in 
8F.19tf. 4Jk.? 

14. What must I pay iox^yd. of cloth, if 2{ yd. cost 
48| cents ? 

15. I have a tea-spoon that holds 28 drops of water. 
How many times must it bellied to give me lib. 12oz. of 
water ? 

16. When wood is 85.375 per cord, what must I pay 
for 19 loads, each measuring &.^ft, long, 3.5/%. wide, and 
4.25/%, high? 

17. Divide .019 of .00386 by g of 269.03. 

18. A grocer purchased 19i^&fct, of sugar, at 6^ cents a 
pound, and sold the whole for $156.75. Ho\i^ much did 
he gain by the sale ? 

19. Bought 95^i2. 3^^ 2na. of broadcloth, at $3.50 per 
yard. For how much must I sell the whole to gain 
035.75 ? 

20. What is the least common multiple of 130, 546, 
156, and 182 ? 

21. What is the greatest common divisor of 111, 223^ 
Baa, 444, 555, 666, 777, 888, 999999 and 74 ? 



22. If 4} yards of calko eofit 5| sitmiiigs, wliAt is the 
price of one yard 1 

23. How many acres of land in a field that is 73| rods 
long) ^D^ ^^i rods wide ? . 

24. If from a piece of l»oadc}otfa containing f of | of 
32| yards, -^j of !} of 49 yards be cut, how many yards^ 
quarters, &C.9 will be iefl 1 

25. James AlithoAy bought of OHt^r Edwards,* 

136| pounds of rice, at 4| cents per pound. 
* 63| pounds of tea, at 66| cents per pound. 

95} gallons of molasses, at 29 cents per gallon. 
1|| hundred weight of sugar, at 7| cents per pound. 
4^*^ bushels of salt, at 64 cents per bushel. 
19| barrels of flour, at $4.75 per barrel. 
96 J pounds of coffee, at 9| cents per pound. 
What was the amount of his bill ? 

26. If I of 15| bushels of wheat cost $1 i|, what is :tfa« 
price of 1 bushel? 

27. Multiply in one line 6784-5 by 321. 

28. Divide 8477905163 by 9999999 ; by 0999000. 

.29^ A, lafbourer received ;81614.'00for 8^. 115^. wages. 
How much was that per day ? * 

30. If 13| ya^dfi of broadcloth cost 962|, whiat will be 
the €^9t of 1 yard ? Of 7^ yttrds ? 

31. How many arithmetics that 4Lre i^rth $7.50 per 
d^sten, ^Mi I buy ibr $1 Of 1 

32. 74.6x361.8-^261.537=? 

' 33. Bought llO. SCfi. of wood, for $97.1*5. At what 
price must I sell it per cord, in order to gain $9.75 on the 
whole 1 

34; Reduce to a common denoifeiint^r | ef ^ of } of {f, 

§ ^ W> ifflr> *^d 3^- 

35. What is the sum of 19|, S|, ^ of | of f of 8, l»f, 

Wid63^i? 

36. How muoh must I give for 49Ty&ewL Iqr. of ildur, 
at $4,875 per barrel of 196 pounds] 

37. A farmer sold 5| tons of hay at $4*^^ ^«i \«jfi^»«fc 
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eaeh bundle containing bewL How many bundles were 
there, and what did he receive for the whole? 

38. A., B. and C. traded iiT company. A. contributed 
$19000, B. $18500, and C. $25750. What was the whole 
stock in trade, and what part of the gain should each man 
receive ? 

39. How many potatoes, at 25 cents a bushel, must be 
given in exchange for 16d| pounds of sugar, at 9^ cents 
a pound ? 

40. A. can do a piece of work in 8 days, and B. can do 
it in 12 days. What part can they both do in one day, 
and how long will it take them both to do the whole? 

41. A merchant bought 17 bales of sheeting, each bale 
containing 18 pieces, and each piece 32^ yards. How 
much did he give for the whole, at 11^ cents a yard ? 

42. How much will it cost to carpet a floor 15^. wide 
and 17ft , 6tn. long, — the carpeting being a yard wide and 
worth $1.50 per yd.1 

43. The circumference of the earth's orbit is estimated 
at 567019740 miles. Then what distance does the earth 
move every second ? 

. 44. How many men can build a house in 1 day, that 25 
men can build in 73 days ? 

45. A labourer's wages are $1.75 per day. How many 
days must he work to pay for pasturing his cow 39^ we^ks, 
at 37^ cents per week ? 

46. What is the diameter of the Earth, the circumfer- 
ence of any circle being 3.14159 times its diameter? 

47. How many bottles, each holding 1^ pints, mi|y be 
filled from a cask containing 127^ gallons of wine ? How 
many drops are there in the cask ? 

48. How many times will a wheel that is 12^ feet in 
circumference, revolve in going froni Boston to Providence, 
the distance being 39| miles ? 

49. What must I give for 17 boxes of sugar, each 
weighing 2cwt. Iqr. 7/6., at $6.75 per cwt. ? 

50. What is the worth of a vessel, if | of ^ of | of her 
cost $875.00? 



what is the height of a tree whose shadow at tlie sanpMR 
time loeasures 99|j^t ? 

59. How much cvi ^ oian savq in a year, who^e an^imil 
salary is $59d|, and whose daily expenses axe Q3| centut * 

93. If l^Hbi, of wool cos^ $5L what ia the pirice pf 
2ajZ6.T 

54. How nauob must a nvm spead a, day in order to i^se 
all his income, which is $1000 per annum 1 

65. Bought a hqu^a lot for f!950L5^0. W(iat i^ tW Yi^kie 
of |of ^of f of thelptT 

56« How muQh cloth is thfsre in a piece worth 9197|, 
at $4 J per yd. T 

57. A merohstnt bought 56 barrels of flour for $238, 
and paid for transport^tJQu 814.00 ; stpra^ 84*75;. dray- 
age^^ and other expenses, 85.00. At what price nuist £e 
sell it per barrel to gain 825 on the whole t 

58. A cistern has 3 pipei^ one of which would fill it in 
4^ hours, one in 3^ hours, and the tbird would empty it 
in 5 hoursp If they are all opened, in what time ^111 the 
cistern be filled? 

$9. If I of a ton of bay cost 811 Ai what will 4*} tons 
costt ^ 

6.0^ If a tax of 8469 ia levied on property yalued ^ 
81^0750, bow much must be paid by a man whose prop- 
erty is worth 81900? 

61. How many oxen at 895|, horses at 8120, and cows 
at 827A, ef each a like number, can be purchased fq: 
843711 

62. What is the value of 16UL of flour, at 84.75 per 
barrel of 196Z6.? 

63. What will 9.763cir^ of rice cost, at 4| cents jfef 
pound? 

64. How much must I give for 84} gallons of vinegar, 
at 6} cents a quart? 

65. Bought 9^ pieces of sheeting, each piece contain- 
ing 30| yards, for 836||. What was the price per yard ? 

66. If, when wh^t is 81.00 per busbelvth(& ^QivV9$^ 

5 -■ 
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weighs 1|Z&., what ought it to weigh when wheat is $1.25 
per bushel? 

67. What would 06|Ift. of pork cost, at Ifcts. per lb. ? 

68. What must be the length of a board that is 10^ 
inches wide, to measure 9^ square feet t 

69. How long will it take 1 man to build a wall that 15 
men can build in 4|| days 7 

70. How many square feet in aboard 2ft, 3«n. wide, and 
11/1. 7«n. long? 

71. The sum of two numbers is 96^, and one of the 
numbers is 18^ ; what is the other? 

72. The greater of two numbers is 87}, and their dif- 
ference is 7.625. What is the less ? 

73. The less of two numbers is 14.79, and their differ- 
ence is 13^. What is the greater ? 

74. The sum of two numbers is 169 J, and their differ- 
ence is 28{S. Required the numbers. [Add half the 
difference to half the sum for the greater, and subtract 
half the difference f^om half the sum for the less number.] 

75. What number must be taken frbm i of ^s of 8, to 
leave 4 of } of y^ o^ ^i? 

76. A man left to his son $91 6 J more than to his wife, 
and. to his wife 8l59| more than to his daughter. The 
daughter's share was 91299 ; what was the whole fortune? 

' 77. If the divisor is 9327, the quotient 864 J, and the 
remainder 1591|, what is the dividend ? 

78. What number must be added to Jg of 62| to make 

^yOf |of 1911^? 

. 79. If Icwt. 2qr. 2llb. of indigo cost £23178. 7J.,how 
much will 6cir^. 3^. 1521^. cost? 

80. If 5.29 francs are worth $1.00, what is the value 
of 688.31 francs ? 

81. Philadelphia, 4th mo. 29, 1844. 

Simpson and Jones, Bought of M. Hart & Co. 

18 l^erson's First Class Readers at $5.00 a dozen. 
23 Colbum's Algebras at $8.00 a dozen. 

9 gross steel pens at $2.35 a gross. ' 

1900 slate pencils at $0.15 a hundred. ' 
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82. New York, Aog. 18,' 1844. 

Harcourt & Elliott, Bought of Wm* Thompson, 

6 pieces of coarse cottons, each 32iyd8, at !(%(•• 
40 pieces " " each 3l|y(2s. at llcto. 

46 pieces fine ** each 28^y£2«. at 13Jc/9. 

49 pieces Merrimack prints, each SOyds. at IQieUi 
28 pieces bleached muslins, each 29|ycb. at 15c/«. 
11 pieces Dover prints, each 3l|y/29. at 13|c(s. 

83. London, July 25, 1844. 
Watson, Miller & Co., Bought of Joseph Merriam, 

. - 4 bags Surinam cotton, each 3ewL Iqr, I6lb, at 21^. 

3 bags *« '* each 2cwt> 3qr. 27/6. at 2^d, 

4 bags St Domingo do. each Scwt, Oqr, 10/6. at lifd. 
*^ 4 bags Barbadoes do. each 2ewL Iqr, 15/6. at 14\d, 

5 bags Pemambuco do. each 2ewL 2qr. 19/6. at 21 jfdL 

84. Bristol, Sept. 5, 1844. 

George Merriam & Brother, Bought of William Kent, 

5ewt, 2qr. 9Z6. hops, at £i 12$. per ewf, 

2ewt. Iqr. 9/6. '' • at £4: 19«. per cwU 

Zeivt. Zqr. 2nflb. *' at £5 2«. pdr ewL 

Bcwt, Iqr. 18/6. *« at U. 3d. per lb. 

7ewi. 3qr. 25/6. ♦* at 1». 2|rf. per lb. 

85. What is the yearly rent of 247^ acred of land, at 
^9.50 per acre ? 

86. A merchant bought ^ of /^ of a vessel, and after- 
wards sold I of I of his share for $569. How much has 
)ie left, and what is its value at the same rate ? 

87. If f of f of ^9 of a farm be worth $959.75, what 
is the whole farm worth ? 

88. What is the balance of the following account, the 
balance being the difference between the Debtor and 
Creditor amounts ? 

Dr. Cr. 

1169.421 432.50 

875.181 6911.471 

9121.75 853.25 

638.121 419.374 

991.14} 1640.61J 

69. If OBdcwt. Sqr. 2llb. of sugar, sell for $499.50, 
what is the price per cwt. ? per lb,l 



OQUFOVVf> irVMBERS. 

90. How much wool, at d7|rte. a pound, will puichasa 
95 barrels of apples, at 8l.66| per barrel ? 

01. What would be the value of rfgCtbt, of golidy at 
$13.75 per ounce Avoirdupois 1 

92. How many steps will a man take in 19| hoiirs, if 

be walks 3{^ milies an hour, and each step meastires 2£/%.? 

^3. A certain room is 14^jf^. long, 114/^. wide, and 

7{/^. high. How many bushels will it hold, there being 

2150.4 cubic inches in a bushel ? 

94. What is the value of 8181|^. of tea, at to^eU. 
per 26. 

95. What is the price of loz. of indigo, if 4 jA. cost 
$ld|? 

96. A rectangular farm contains 10 A. 312., and it mea- 
Buten in front 39 rods. What is the leugth of one of the 
Jidw? 

97. A miercfaant gained $1920 a year, for the first three 
years itfter commencing business ; for the next four, years 
be gained $2370.50, and for the next two he lost $1875.75 
a year. How much had he gained at the expiration of the 
ninth yeart 

^d. How many cents weigh IcwL Iqr. 1526. 15d^.,iir ib^ 
weight of one cent is ji^lb. 1 

99. 5914^ is f of y\ of i of what number ? 

100. Add ^ of I of ^ of 16J years, | of | of ^ of 4 
^ays ; 2}| minutes^ and | of 62^49 seconds. 

101. Nine men bought 27 barreld of flour, iat $5^ pet 
barrel. How much did each pay 1 

102* A merchant who owned | of | of a ship, gave^ 
of his share to his son, and sold ^ of the remainder for 
1375. What was the value of the whole vessel, at the 
same rate 1 

103. If 114 gallons of wine cost 12| dollars, what will 
2^ gills cost? 

104. A silversmith has 4 tea-pots, each weighing 126. 
So%, I2dtbt, Qgr, ; 2| dozen silver spoons, each weighing 
2Qfi, 19dwt, I8gr, ; and 37 tea-spoons, each weighing 
itdtot igr. What is the weisbt of the whole, and VfhU. 
is their value at $19.00 per Ib.l 
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105. How many gills in 16 casks, each holding 95^ 
gallons ? 

106. If Scwt. 3qr. 2lb. of pork cost $19.50, what will 
Id^lbs. cost? 

107. A hoy heing asked how many marhles he had, re* 
plied; '* If I had as many more, and ^ as many more, I 
should have 45." How many had he? 

108. What is the cost of a load of wood that is 9ft. long, 
4^. wide, and A^ft. high, at 6.62^ per cord ? 

109. A boy having some peaches, found, after giving 
away 2 more than |, that 1 more than ^ remained. How 
many had he at first? 

110. Add 16f , 4|, 17J, 491j, and 21/^. 

Ill* i' i) 1> |» i ^^^ 4 ^^ ^ certain number, is equal 
to I of f of ^ of f of 16858|. What is the number? 

112. Add 5.793ctr^., ^^^cwt., Scwt. 2qr. l^lb. and Ifn 
92fr., and reduce the result to ounces. 

113. 916.4 X. 0015-363.18=? 

114. .0091 X .00037-7-1950000=? 

115. Reduce to their lowest terms ||g ; jlf ; f j| ; U^ ; 

' 116. What is the value of a farm 189.5 rods long, and 
150 rods wide, at 837.50 per acre ? 

117. How many times will a half-seconds' pendulum 
tick in 14 of a year ? 

118. What is the value of d86d.795 at ^ cent per far- 
thing? 

119. What part of a solar year is 11 days 5 hours? 

120. What part of a rod is Ift. 7.9tn. ? 

*^ 121. What part of a yard is Sqr. Ifia. l.Stn. ? 

122. What part of M lis. ddf. is £1 6s. 2|^. 7 

123. What part of 5fc 73 33 is 2fc 45 IB ? 

124. What part of Agal. 2qt. is 2qt. Ipt Sgi. ? 

125. What part of AT. Zcwt. Iqr. is 24r.? 

" 126. What part of 2{ctc«. is 18|Z6. ? 

127. At 81.75 per square yard, how much must I give 
for carpeting a floor 15 3' long, and 12/). wide? 
. 5* 
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128. Whtt will f of 15} yards of broadcloth eogt, at | 
of •7.26 per yard ? 

129. If A. can do a piece of work in 6 days, R call do 
it in 9 days, and C. can do it in 12 days, in what time can 
it be done if they all work together ? 

130. What number is that, which» increased by ^, |, and 
^ of itself, makes 48 7 

131. In a certain orchard ^ the trees bear itpples, \ bear 
peaches, J bear cherries^ and the remaining 80 bear pearsi 
How many trees are there in the orchard, and how nany 
of each sort ? 

132. What is the value of /y of a ton ? 

133. How mahy inches iA ^ of a mile? 

134. Reduce llo«. 7dwt Sgr, to the fiiiGtioii of a ife. 
185. Reduce 4,79o», to the fraction of ti pound Avoir- 

136. Reduce 38.756^^. to the fra(5tion of a ton. 

137. Reduce 4.763tn. to the fraction of a mile. 

138. Reduce J of a qr, to th6 decimal of a ioti. 

139. Reduce 4| pence to the decimal of a pounci. 

140. Reduce 3.725 shillings to the fraction of a pouiid« 

141. Reduce 59.63 minutes to the fraction of a day* 

142. Reduce | o( a day to hours, minutes, &e^ 

143. If 2f pounds of sugar cost 1I| cents, what Wiii 
5} pounds cost ? 

144. If 9 men can reap a field in 3^ days, how Ititig 
will it take two men to reap it? 

145. How much riee^ at 4| cento a pound^ can be bought 
for $1.50? • 

146. If 29| gallons run from a cistern in an bour^ how 
many pints will run out in 16| hours? 

147. What is the price of Z^cwi. of rice, at i^ct$. per 
pound? 

148. At 12^ c^nts ^ yaifd, wh^t will be the cost of 13y. 
8^. 3na. of sheeting? 

14i9. If I of a husfael of Wheat cost <(0.75, wh^t will be 
the price of S| p^ks ? 
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150. How far will m ptfeoD flj ki 3ft. 45ffii« 45«ec., at the 
rate of 25 miles an hour T 

151. How iD&ny cents would reach from Philadelphia 
to Washiagtoo^ supposing the distance to l>e 132^ miles, 
and the diaineter of a cent 1.15 inches i 

PROOF BY GA«TtN0 OUIT «'*. 

Irtie figure 9 has the ctnriotii piroperty of exactly dlTi^ing aiiir 
Mmbeir, WheBHShdWMii of IW digits is idMfinble by 9, affd on tbft 
pr^Mrty id ifilicaided tkema&e of ptoof kitowii as "oaHng bui 4te 
nifUB, This is dohe by adding the figures wht^ <^oBipot!Q «i^gr 
number, and rejecting 9 from the sum as often as possible. Thus, 
if we wish to cast out the 9*s from 7683217, we say 7 an^ 6 are 
13 i^sn 9 are-4 and 8 are Id Zeis 9 ore 3 and 8 afe 6 and 2 are 8 and 
'1 are 9 /ew 9 ore and 7 are 7. We then know that if 7683217 
is diyided by 9, there wiU be a remaindei^ 7. 

To prove any operafioJi, we Vhtist fejedt tlie nines from each of 
the onginal numbers, perform the ^era^on with the remainder, 
and reject the nines from the result, and also from the original 
f^snlli. K ^ work is right, the fimd remaindevs wiU .be qopal. 
The following exan^les will show the application of the rule : 

Addidoh. Renii Subtraction^ 

168419 4 23849047 1+9 

49037 ^ 9108736 7 

684673 7 — 

^ — 14740311 i 

902122 16 F'mB^ mm. 3=3 
Final rem. 7 = 7 

■ . ■ « 

Multii)licati<Hk- Rein. I^yision. 

83869 7 268)3462(12 

S33 8 i268 



lAU 



251^07 $6 782 

2516*7 636 

167738 



246 Rem. 



i964l47t i)ivd.— ileifn.=321B 3 

final rem. 2 = 2 Diy.Refn.xQuotRebi.= 21 3 

la the eiainple of subtraction^ the remainder of the minueiid 
beii^ letis than thaffc of tiie subtrahend, We ineitose the upper 
Bumber by one of the r^ected xdlieS. 

The pfoof is n6t Mallibl^ as, if any error is 9 or some multiple 
of 9, it will not be detected. There is, however, great advantage 
ihihb facility thus afibirded for discoY^ring erroil^ arising tiwn 
tnuosposition. 
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The difference between any number, and the same num- 
ber transposed, is divisible by 9. Thus, 733 — 327, 1680 
—0681, 231 — 123, are each exactly divisible by 9. Thereo 
fore, if we find in comparing the books of a counting* 
room or banking-house, that they do not agree, and the 
amount of their disagreement is divisible by 9, we know 
that it may have arisen from a transposition. We shall 
thus frequently be enabled to discover an error readily, 
which would otherwise have required a l<mg and tedious 
examination. 



CHAPTER VIIL 

PRACTICE. 

In Practicb, many questions arise that can be solved 
more readily than by adopting either of the foregoing 
rules. Most of the operations of business, in which com- 
pound numbers are concerned, may be abbreviated by first 
finding values for the highest denomination, and consider- 
ing the lower denominations as aliquot parts of the higher. 

TABLES OF ALIQUOT PARTa 



QfadoL 
cU. $ 
50 =4 

25 = I 
20 =1 

10 =X 

8i=X 



4=* 

2=A 



Qfa£. 
t. d. B. 

._ 1 

-I 

ZT 

io=A 
8 — n 



10 
6 
5 
4 
3 
2 
2 
1 



Of 


a ion. 


Of a ewt 


ewU 


qr.Um, 


or. lb. ewt. 


10 


-} 


2 =i 


5 


= i 


1 =i 


4 
2 


^1 


16=1 
14- i 

8=A 


2 


1 


1=tV 


7-A 


1 


„=^' 


4=3", 




2=iV 


3=A 


8 


= t 


I 4=1 
1 20=4 


12 


16 


=r 1 


2 8=4 


15 


=: 1 


2 24=4 


7 


2=1 


3 12=4 



3 
2 
2 
1 
1 
1 



Cf a year, 
mo, i 5f. 

6 =J 

= i 

IS 

4 24= 

7 6= 
9 18= 
4 15= 
7 15=5= 



T9 



Similar tables may be made to any required extent, but 
these are sufficient to show their application. 
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RULE. 

Assume the price at some unit higher than tlie giveil 
price, and take aliquot parts of the assumed price for the 
answer. 

To FIND THE VALUE OF A QUAITTIT^ OF SAVESAL DB- 

NOMiNiLTiONs. — Multiply the price by the integers of the 
highest denomination, and take aliquot parts for the lower 
denominations. 



BXAft^ItES F6U TJSK BOARD* 



What is the value of llewi. Sqr. I71h. o( sugar, 9lI£1 
is. Bd.per cwtl 



£ 









it 



j. d, 

3 " 6 price of lew*. 

il 



12 " 18 
16 






6 price of 11 owt, 
9 price of 2qr. 



5 « 101 price of Igr, 
3 « 4| price of I'ea. 
^iS price of lib. 



12 « 39 " 6^^ price of llcw<.3$r.l7lk 

What is the interest of ^ISt.dO for Syt. 9mo. \9d. at 
.07 per year ? 

187.^ 
.07 



6mo. I ^ I 1-3.1250 

3 



iht. for If/r. 



39.375 



39no. 
15d. 

dd. 

Id. 



I 

6 
i 



6.562^ 



int. for 3jfr« 
int. for 6mo. 
int. for dmo. 
int. for 15d. 
int. for 3<i. 
.036^^ int. for Idf. 



8.2811 

4 



.546^ 



40.911^^ int. for Syr. Oiivo. V«.w 
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What is the value of 06Z6. of tea, at 3«. I0}d. per lb. 
The price at £1 per lb. would be £96 



at 


3«. 4d.= J £ 


16 


at 


4d.=y\j Ss. Ad. 


1 « 12 


at 


2<£,= i 4d. 


16 


at 


^d.= 1 2<i. 


4 ^ 


at 


|<i.= |of id. 


2 

• 



at3«.10j<2. ^19 " 4«. 

1. What is the price of 69|^i. of broadcloth, at $4.75 
per yd. 1 

2. What is the price of 127| pounds of sugar, at 12^^^. 
perZi^.? 

8. What is die value of 49il. SJR. 15r. of land, at $125 
per acre? 

4. What is the value of 16T. IZewt. of hay, at ^^cU. 
per cwt, 1 

6. What i^ the value of 96yds. Sqr. 3na. of broadcloth, 
at £l 28. 6d. per yard ? 

6. What will ITT. llcwt. 2qr. 2llb. of fton costj at 
•19.75 per ton? 

7. What will 7cwt. 2qr. lllb. of sugar cost, at $7.62^ 
.per cwt. ? 

8. What is the cost of 389&ti. 2pk. 4qt. of wheat, at 
$1.12^ per bushel? 

9. What is the cost of 163^1. 2JR. 25r. of land, at $15.75 
per acre ? 

10. If 1 lb. of beef costs 6} cen.ts, what will IGctot 2qr. 
7lb. cost, at the same rate ? 

11. If an ounce of indigo costs 37^ cents, what must I 
^ve for Icwt, Iqr, lAlb. 602., at the same rate? 

12. What is the value of 36Ayd. dqr. Ina. of sheeting, 
** 12ic«,. ayard? 

13. What is the value of Z79^lb. of cojQTee, at lOcts. 
P^^ pound ? At I2lcis. ? 

?4. Bought 76bu, Spk. of potatoes, at 37 ids. a bushel ; 
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19fitf. ^pk. of wheat, at $1.10 a bushel; 375ti. Iph of 
barley, at 62^^ts, a bushel; and 10 T. IdctDt, of hay, at 
$16.00 a ton. What was the amount of the whole ? 

15. What is the value of llcic^^ Sqr. 9lb. of sugar, at 
£2 9s* 6|<2. per hundred weight? 

16. What is the price of 36^. 5o2;. of tea, at 87^eef« 
per pound 1 

17. What is the value of lOl&u. 3^A;. of apples, at 
91.25 per bushel? 

IB. What is the value of I87yd. Iqr. 2ruu of silk, at 
93} cents a yard ? 

10. What is the interest of 8174.50 for 4yr. 6mo. 27d, 
at .05 per year ? 

.20. What is the interest of $2375 for 5yn llmo. 23c?., 
at .055 per year? 

21. What is the interest of 84814.25 for 3yr. 7mo. 14il., 
at .06 per year? At .075 per year? 

' There are a variety of other contractions that may frequently 
be adopted in practice. A few are given below, which will often 
be found use^. 

. (1.) When the multiplier consists of any number of 9*8, in- 
crease it by 1, and subtract the multiplicand from the product, . 
Thus, 18473 X 9999=184730000—18473=1847281627. 

(2.) To multiply by 5, divide the multiplicand by .2. Thus, 
187 X 6=187H-.2=935. To divide by 6, multiply thedividend by .3. 

(3.) To multiply by 25, divide the multiplicand by .04. Thos^ 
1289x25=1289-^.04=32225. To divide by 25, multiply the 
dividend by .04. 

(4.) To multiply by 75, multiply by 100 and subtract j- of the 

Srpduci; , Thus, 18645X75=1864500—466125=1398375. To 
ivide by 75, divide by 100, and add | of the quotient 

(5.) To multiply by 125, divide the multiplicand by .008. 
Thus, 1641X125=1641^.008=205125. To divide by 125, 
lUultiply the dividend by .008. 

(6*) To multiply by 375, divide by .008, and multiply tfaequo- 
^t by 3. Thus, 294x375=294-7- .008X3=110250. To di* 
vide by 375, multiply by .008 and divide by 3. 

(7.) To multiply by 625, divide the multiplicand by .016. 
Thus, 4812 X 625=4812-7- .016.=300760. To divide by 625, 
multiply the dividend by .016. 

(8.) To multiply by 875, multiply by 1000 «iA waSsAJSW^H^'t 



6%' P^4PTi€9* 

thfpn^t Tlnis, 7da9X875»735000-^87$=s64S|9S. Tp^ 
diviae by ^75, diyids by 1000 aad add |. of the quo^t. 

(9.) Tq WUply hj any oiunber witbip 12 of 160, 1000, &»., 
annex to the multiplicand as many zeroes as there are figures in the 
mttltipKsr, and suotraol as many times the mnltipltoand as- aie 
equivalent to the excess of 100, lOM, A».,o«et! thevmllipluiand; 
'n^^ ^7^6 X 999W=S^79^QiK]^^ll X 24796)^S|470a^79M- 

(10.) To sqoare* a namber ending in 5, multiply the. |ll^l^fl|[ 
of tens by one mor^ t)uin itself, an^ plac(9 25 at tne riglit of the 
product, "tlius, 3X4=12, and 85x35=12^; 12X13=156, 
and 125X125=15625; 6X7=42, and 65X65=4225. 

(Lliy Whett Hm te9» in t^a numbMsi are alike, anA iMe mmt 
of the units is 10, to obtain the product multiplgr the nuoajbir 9$ : 
ten^ by pne; more.tb?# ^t^lf if^^fi \fuf)4^p^m^ fHf^t^ ^e j^ifo- 
diict of the units at the right of this product, ^r the tena ^a\ 
units. Thus, 4X5=20, and 43x47=2021; 42 X48=:Sioi 6; 
44 Vf 4«=2064 'r 7 K 8==66^ aiid'72X 7ft=sft6l4 ; 71 X 79=:560S^ ftc« 

(12.) The sum of two numbers multiplied by Hiebr difierenoei 

iiwirt ^ *?^ diff(»iB!^nee qf thw Pfim^m. V^im iw v^j w^- 

dily find the product of tiprp, nun^]l{^|r^ €|i^e qf whlpb. is.^ itt||<%. 
above as the other is below, fi certain number of tens. ^Swk 
8* X 73==(80-f 7;^ X ^Ch-^^ ; 

" (13;) ^o square any number be^^ 60 and 60^ ^44 tl|^ 11M% 
Of the giyen number to 25 fo^ the hundr^dj|,and ann^x t)^^8qii^ 
of th/B tinits for the tens aijid units, 'tliusj^ fbft^e square ofSl : 
S»-f 1=26 i^tfiyrfre*, anji l:i:l=Jls bw?^ 5^X?l=r^60il. m 
^ke manner 53X53=2809; 69X59=8481. - ^ 

* (14,^ When oi^e ^gruce of the muhipli^ ift ^n aliquot; pa7t;c|, 
**?e or more of the remaiiung fiffures^ ^e work may beal^j^ 
^<nrted sus in the Mk>wiBg example : 

^ultiply489.137 by 7261.8. 

^9.n7, We mM. 

^2^1.8 oi^e tha^ }A 

»3iiS~=p«HL by 6. %VfA 

"■ l!?t— r"^^ ^ 18=ptoA by m of 18. TOere. 

^ten^^ ^A^^® ^ ^'^^ ^^ pwdaet fbr the pcodttol by 18, and 4^ 
■»T^:r.--._^^^^P^»daot; hf 18, foi th» pvodnet by 72^ 

^^'%tonkf?^^ of any number multiplied by itself, is called the square 
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(15.^ In the ordinaTy mode of detemdiung the giroatMt com* 
mon divisor of two nnmberS) any prime factor or square numbefy 
contained in one nnmber but not in the other, or any prime factor 
or square number in a remainder that is not in the preceding di- 
Tisor, may be rejected, and the work thus abbreviated. For ex- 
ample, let ibfi gieateBt common measure of 689 and 901 be re- 
quired, . 

689 ) 3279 (3 Here the square number 4 Is a 

2067 factor of 212, and not of 689. '^We 

. therefore divide 212 by 4, and im* 

4j2l3 mediately obtain the greatest com- 

G.C.BIeas. 53)689(13 mpn measure. In tiie application 

^^ of this pnnciple to the reduction of 

fractions, we observe that $3 divides 

159 689, 13 time&, and it divides 212, 4 

159 times. It therefore divides 3x689^ 

— +212 or 2279, 3X13+ 4 or 43 times, 
•fiierefore 3^^ J§. 

Reduce ||} to its lowest terms. 

457 ) 663 r 1 

457 Neither 2 nor 53 being factors of 457, the 

— fraction is already in its lowest terms. 

106=2x53 

(16.^ We have already seen the application of cancelling, in 
the reduction of fractions to their lowest terms. The principle is 
applicable in all eases in which the product of one set of nam- 
hers is to be divided by the product of another set If either 
mnltiplier contains a factor of either divisor, the factor may be 
removed from both without alterin^r the result Upon this truth 
is founded a ready mode of solving many Intricate questions, 
which will be explained more fully in the chapter on Proportion. 

22. Multiply 576.3 by 99 ; by 999000. 

23. Multiply 7.894 by 5 ; by 25 ; by 7600. 

24. Multiply 48.302 by 1250 ; by 375000. 

25. Divide 1879.4 by 5 ; by 250 ; by 76. 

26. Divide 4449.17 by 125 ; by 375. 

27. Multiply 8.0872 by 525125, by adding three partial 
produets; 

28. Multiply 41909 by 999625125, in the mostexpedi* 
tious manner. 

29. Multiply 89443 by 625 ; by 875. 

80.. Divide 141 .982 by 625 ; by 876, 
6 



aiw lfuIlsply8M43 by 685875. 

88. Multiply 888172 by 9992 ; by 991. 

33. What is the square of 157 oif 85? of 1151 

34. What is the product of 73 X 77 ? 12 X 18 1 44 X 46 1 
85. What is the product of SI X 89 1 76X 76? 84x 3#? 
36. What is the product of 16x241 19k 21 ? 35x45? 

69X71? 67X53? 78x82? 96X84? 113X107? 112x 
128? 

87. What 18 the eqimro of 58? of 56? 52? 55? 57? 
541 

58. Find the greatest common divisor of .804 and 938 ; 
of 741 and 1088 ; of 1343 and 1817. 

89. Reduce each of the following fiactions to its lowest 
40. Multiply 476384 by 9995125625. 



CHAPTER IX. 

PEiROENTAOE. 



It is customary to estimate all sumfi paid as coottaiflsioa 
toT brokerage foir the sale or purchase of property, inso* 
ranee against loss by fire or otherwise, interest for the usid 
of money, &c., at a given number of hundredths, called 
the rcUe per cent, (from ihe Latin per centum^ signifying 
iy the hundred). Thus, 6 per cent, is .06 ; 5^ per cent. 

is .051 or .0525 ; 7i per cent, is :07i or .073. To cpm- 
pute any percentage, Multiply hy the rate e^ppressed deci" 
nuUly, 

CoMXissioN is an allowance of a' certain percentage to 
a Factor, Correspondent, or 'Br6ker,>for buying or selling 
|>n)perty. 

1. A broker sold goods at a commission of 4i percental 
fo'rwfaichhe rebeited $1968&50. What wais the amonnt 
of his commission, and how much did he pay to his* Ml* 
ployer? 

2. How much sbaU Irecetve^formyreal estatei by>fell- 



ing it for $9550.00^ after allo.wing^ a conMusskNi of S| 
per eent. 1 

3. My correspondent has expended $4762.00 in tte 
piunBhase of cloths, by my order. What miH he receive 
for the tran8aotio&, if 1 allow him 2^ per cent; on tho 
whole amount 7- 

4. What is the commission on dS963 17s. Qd,^ at 4|'pei^ 
eent. [Multiply by y and divide- by 100.] 

- iNsxmANezr is a security against loss by fire or other* 
wise, and is g^erally obtained by the payn^ent of a cer- 
tain percentage, called the PREMiuir. 

The instrument by which insurance is effected, is called 
the Policy, 

5. A farmer insured his house for $950^00 at 1 1 per cent« 
his barn at $375.0Q at 1^ per^ cent., and his granary and 
sheds for $275.00 at I per cent. What premiui^ did he 
pay for the whole ? 

6. An English merchant effepted an insurance of ^54^8 
10«. on the ship Mary A^n, at a premium of 1| per cent. 
What did h^ pay, including a charge of 39. 6d, for the 
pohcyt 

7. What premium must be paid for insuring $9795.00 
6n a warehouse, at 2| per c^nt. t 

8. What amount of premium must I pay to insure the 
following property for one year: $10875.00 oh my store, 
and $4500.00 on the merchandise in the same, at | per 
«ent. ; $4650.00 on my house, and $1750.00 on the fur- 
niture, books and clothing contained in it, at \ per cent.'; 
aod $§75.00 on m^y bun, at f per cent, t 

Taxes are certain amounts levied op all eitixens for the 
support of government. The poll tax is assessed on every 
male citizen above a certoin age specified by law, and 
its amount ia fixed by statute. The property tax is eatiF 
nuited at a ceijtaift peroeiKtage of its assess^id value* 

.9. Wheii taxes are rated at 1^ per oeot. upon all real 
and personal estate, what amount will be paid by a man 
whose properly is valued at $5680,00, and who pays for 
3 polls at $0.75 ? 

Id. T\uy pdl tax being $1.60, aad tte ^^o^^v^ ^»^ 
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#4.60 on every $100.00, how much must I pay for 
$4675.00 real estate, $963.00 personal property, and 2 
polls? 

11. At 8| per cent, what amount of tax must be paid 
by property valued at $18875.25 ? How much would be 
paid on the same property, at 4| per cent. 1 At j per 
cent. 1 At I per pent. ? ' 

Stocks are sums of money invested in government 
funds or corporations, and are bought and sold by shares. 
The par value of a share is the original cost. When a 
share will sell for more than the original cost, it is said to 
be aJwve par^ or ai an advance ; when for less, below par^ 
or at a discount, 

12. What must I pay for 27 shares of the Boston and 
Worcester Rail Road, the stock being 16^ per cent, above 
par, and the par value $100 per share 1 

13. The par value of United States Bank stock, was 
$100 per share. How much was received for 31 shares; 
at 9^ per cent, below par 7 

14. A man purchased $5000 Pennsylvania stock at par, 
and so]d it at a discount of 19^ per cent. How much did 
he receive for the whole ? 

15. What must I pay for 43 shares of bank stock, at an 
advance of 7| per cent, on the par value, which is $250 
per share ? 

16. What is the value of $9500 of stock, at 25 per cent, 
advance? At 19| per cent, discount? At 50 per cent, 
below par ? 

Gain and Loss are frequently estimated by percentage.- 

17. How much per cent, do I gain, by selling Bt.QOcts. 
a pound, tea that cost me 75 cents ? [The gain is 15cto., 
or 41 of the prime cost. This fraction reduced to a deci- 
mal, gives .2, or .20.] Ans. 20 per cent. 

18. 3.5 is what percent^ of 31? Ans. 19^^ per. cent, 

19. What per cent, of 63 is 7? 12? 13.7? 49.25? 

20. Bought 18.75 yards of broadcloth, at $4.00 per 
yard, and sold the whole for $83.50. ^hat did I gain, 
and how much per cent. ? 

21. A grocer sold sugar at 7^ cents a pound, which 
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W«a:20 per cent, more than it coBt him. What was the 
prime cost ? In other words, 0.075 is 1.20 timba whal 
number ? 

22, 2.975 is .85 of what number? Then, if I lose 15 
per cent, by selling broadcloth at $2,975 per yard, wbai 
was the prime cost ? 

23^ A draper sold eloth at 12} per ceut less than it 
cost him, thereby losing 62j^ ceAts a yard. What did b^ 
pay for the cloth ? 

24. When sugar is $6.50 per <n&^, what must be th^ 
price per lb, to gain 40 per cent. ? , 

25. A merchant purchased 96 bushels of wheat, at 
$0.95 per bushel, and paid $1.25 for carting it from the 
&rm* For how much must he sell one half of it to gain 
18 per cent. ? 

2t. Bought in Jamaica 17 hogsheads of molasses, each 
holding llS^aZ. 2^f. at 20 cents a gallon ; paid forfrei^ 
$1.25 per hogshead; for insurance $8.06;. and ifor duties 
$35,154. At what price per gallon must I sell it to gain 
25 per cent ? 

27. Bought Idet&l. 3^. Vtlh. of co£fee, at 9^ cents a 
pound, but it having been damaged, I sold the whole for 
$125.00. How much did I lose, and what per cent.? 

28. Bought 394 reams of paper for $162.93|. For 
how much must 1 sell it per ream, to gain 33} per cent. ? 

Duties are imposts levied by government on goods im? 
ported into a country. Before computing them, certain 
deductions are made; For leakage and breakage, 2 per 
cent. iS' allowed on the gauge on all merchandise paymg 
duty by the gallon, contained in casks ; 10 per cent, on 
aU heer^ ale and porker, in bottles, and 5 per cent, on all 
other liquors in bottles. 

Draft is an allowance made for waste. The follow- 
ing is the present legal rate : 

On XciDt. or 112Z6. \lh. 

Above 1 — and under 2ctr^ . . • ; 2Z6, 

" 2 — " 3 — 3Z6. 

« 3 — « 10 — MK 

" 10 — " 18 — llh. 

18 — and upwards, Qi^* 

6» 
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Taxb ifl an allowance made for the weight of the box, 
eask, &c., containing the merchandise, and is made aft^r 
deducting the draft. The weight before making the de- 
ductions, is called the gro99 toet^A^,-—after the deductions 
are made, the ^e< weighU Duties are computed on the 
net weight. 

29. What is the duty on bcwt, Zqr. Wlh. of currants, 
tare 12 per cent., duty 3 cents a pound ? 

30. What is the duty on 156Z&. of chocolate, tare 10 
per cent., duty 4 cents per pound ? 

31. What is the duty on 459^aZ. 2qU of wine, at 35c<t. 
a gallon ? 

32. What is the duty on 2\cwU of indigo, tare 12 per 
cent., duty 5ct«. a pound ? 

33. What is the duty on ^cwU of pepper, tare 5 per 
eent.) duty 5cf^. a pound ? 

INTEREST. 

Im^EREST is an allowance of a certain per cent for the 
use of money. The Principal is the sum on which the 
interest is paid. The Raie is the percentage paid annu- 
ally. It is regulated by statute, the usual rate being 6 
per cent.* The Amount is the sum of principal and in- 
terest, * 

When interest is charged only on the original principal, 
it is called Simple Intebest. But when it is also charged 
on the interest, as it becomes due, it is called Compound 
Intehest. 

SIMPLE INTEREST. 

The usual rate is .06, and this rate is always to be un- 
derstood, unless some other is expressed. 

♦ In each of the New England States, in. New Jersey, Fenneylvania, 
Delaware, Maryland, Virginia, North Carolina, Tennessee, Kentucky, 
Ohio, Indiana, Illinois, JViisspurij Arkansas, and the Dist. of Colum- 
bia, and on U. S. notes, the rate is 6 per cent. In N. York, S. Caro- 
lina, Michigan, Wisconsin and Iowa, it is 7 per cent. In Geo^a, 
Alabama, Mississippi and Florida, 8 per cent. In Louisiiixia, 5 per 
cent., though the bank interest is .06, and conventional interest may be 
as hieh as .10. In Maryland the interest on tobacco contracts is .08. 
In ]ms»ssippi, Missouri and Arkansas, the interest by agreement may 
be B8 high aa .10, and in Illinois, Wisconsin and Iowa, as high as .12* 
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• If ibe rato^is .06 for one year, for one moi^ it will be 
A as much, or .005 ; for -6 days, or ^ of 1 month, it wilt 
be fas much as for one mohth, or .001. For 1 day, it 
will be J as much as for 6 days, or } of .001, which ia 
9^^. Hence the 

BANK RULE. 

Multiply the principal by the number of days, and divide by 
6000 ; Uie quotient will be the interest at 6 per cent 

For any other rate than 6 per cent., compute the interest in the 
same manner, and add or subtract such part as may be required. 
For 4 per cent subtract ^ ; for 4| per cent subtract J ; for 5 per 
cent subtract 4; for 7 per cent add ^, and so on. 

This rule is the one generally employed by banks and 
merchants. It estimates the year at 12 months of 90 days, 
and consequently gives the interest a trifle too large. . If 
it is desired to obtain the exact interest, deduct ^ from 
the sum found by the rule. 

DEdJHAi;. RtJI^ 

Multiply the time, expressed in years and decimals of a year, 
bytheaniHial rate, and multiply the principal by this product 

EXAMPIXS FOR THE BOARD. 

Find the bank interest of $1963.50 from Jan. 29th, to May 3d. 

Find the exact interest of $4725.00 for 5mo. 19(2., by each of 
the above rules. 

1. What is. the bank interest on $950, for 6 months, at 
6 per cent. 7 

2. What is the decimal interest on $1375, for llmo. 5d,\ 
at 5 per cent. ? 

, 3. What is the exact interest on $2000 for 475 days, at 
4 per cent. 1 . 

4. What is the exact interest on $1500, from Aug. 18th, 
lQ4d, to Sept 7th, 1844, at 6 per cent. ? 

. 5. What is the bank interest on $942.50, from Feb. 
11th, 1844, to Dec. 3d, 1844, at 6 percent ? 

6. What is the bank interest on $23635, for 63 days, at 
4i percent? 



7. What ia Om baak intemt m 879^0 C»r 09 ^jrsi at 
7 per cent. ? 

8. What is the decimal interest on $4000, lioai Jijine 
Ist, 1841, to Maj Idtk, 1844, at 6 per cent- ? 

9. What is the decimal interest on $181.d5j for 3|f» 
Amos. 19(2., at 5 per ceot.1 

10. What is the decimal interest on $95. for 7y^ 9faos. 
at 6 per cent. ? 

11. What is the amount of $5481, fbr 33 dajv, at 6 per 

cent,, bank interest ? 

12. What is the bank interest of $47965, fbr 34days»at 
5 per cent. 1 

13. What is the exaet amount of $10000, for 64 daya, 
at 7 per cent? 

14. What is the decimal interest of $5387,75, from 
10th mo. dd, 1842, to 9th mo. Ist, 1844, at 4|| per cent.1 

15. What is the ainbunt of $09.50, from July 4th, 
1839, to June 27th,^ 1843, at 6 per cent. ? 

16. What is ihe bank interest of $500.00, for 123 dayik, 
at 5 per cent. ? 

17. What is the bank interest of $2500, for 94 days, at 
4 per cent. ? What ia the amount ? 

18. What is the amount of $730.00, from Dec. 1st 
1829, to Jan. 31st, 1835, at 7 per cent. ? 

19. What is the amount of $629.50, from 8th po. 34^ 
lg40, to 7th mo. 2d, 1842 ? 

20. Bought 75| pounds of tea, at 62$ cefits per ppund^ 
|br which I gave my note payable in 6 months, dated 6tn 
mo. 5th, 1843. What was the amount of the note 3d mo. 
27 tb, 1844 1 [Interest does not commence until the note 
becomes due.] 

21. John Smith gave a note for $2000 to the Bank of 
North America, payable in 60 days. How much money 
did he receive, after deducting 63 days' interest? 

29. How mueli can I receive on a note at 90 days, for 
$639.50, after deducting 93 days' interest ? 



23. What is the present worth of a 3D days' note for 
81870, after deducting 33 days' interest? 

24, What is the amount of a note for $2131.00, for 183 
days, at 6 per cent., bank interest ? 

PRACTICE RULE. 

Multiply 1 per cent, of the principal by i the even namb^ of 
months, and if there is an odd month, add 30 to the number of 
days. Divide the days by 6, and multiply ^V ^^ 1 P®^ ^®^^* ^J 
the quotient. If there are any remaining days,* talke as many 
60ths of 1 per cent. Add the numbers so obtained, and their sum 
will be the interest at 6 per cent. For any other rate, increase or 
diminish the result, as in the Bank Rule. 

EXAMPLE FOB THE BOABD. 

What is the interest of $9763.25 for 3y. 9fno. 8A 1 

^ ^ 1 per cent., or the int§res| 

1 per centr is 97.6325 foj g months, is ♦97.6335. 

} of 2y. 87IW. IS \% Multiplying by 16, we obtain 

585.7950 ^^ interest for 2y. 8mo. 

976*325 "^^ ^^^* i^6°^^^^^?f added 

36(7. is .6 of 2mo.' 58.5795 *« ^he 8 days, gives 38 days, 

2(f.is5Vof2m(i. 3.2544 m which 6 is contained 6 

'• . . times, with 2 remamder. As 

$1623.9539 the interest for 6 days is .1 
of 1 per cent, or $9.763-f-, 
the interest for 36 days is 6 times as much. The 2 remaining 
days are ^ of 60 days, we therefore add ^ of $9,763+ • 

25. What is the interest of $281.50 for 3y. 7mo. 16/?.? 
What is the amount ? 

26. What is the interest of $1175 for ly. llmo. 29d.? 
What is the amount ? 

27. What is the interest of $28.75 for 2y. 39io. 4if., at 

6 per cent. ? What is the amount ? 

28. What is the interest of $3360 for 3y. 3mo. 3d., at 

7 per cent? What is the amount? 

29. What is the amount of $20000, from Sept. 30th, 
1839, to March 27th, 1844, at 5 per cent. ? 

* When the remainder is 4, it is more convenient to diminish the 

2uotient by 1, and call the remamder 10, taking ^ or •} of 1 per caolU 
>r the interest. 
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80* What is the amount of $591 .50, from l^ov. 3d, 1^0, 
to Feb. 25th, 1842:, at 7 per cent.1 

31» What is the amount of 974.23, from June 39th, 
1842, to Sept. 13th, 1844, at 4i per eent. T 

82. Sold Oct. 11th, 1830, 162&U. dpk. of oats, at 37^ 
cents a bushel, and received in payment a note payable 
ib 9 months. What was the amount of the note. May. 
5tb, 1840 ? 

PARTIAL PAYMENTa 

When, partial paymieiits have been made upon notes that 
are settled within a year from their date, it is customary 
to compute interest upon the whole note, and also on each 
payment, until the time of settlement, and deduct the 
amount of the payments fnxn the amemit of the principal. 
This is the equitable rule for all periods of time, but the 
fddlowing is the 

JjiBQAL RUIJB.* 

It any payment exceeds the interest dae, deduct it from the 
amount, and compute interest on the balance. If the payment is 
less than the interest, add the excess to the succeeding interest, 
and continue the interest on the former principal. 

EXAUPLB FOR THB BOABD. 

$1000.00 Philadelphia, March 4di, 1841. 

For value received, I promise to pay Jofan Smith, or order, one 
thousand dollars on demand, without defalcation. 

William Browk. 

December let, 1841, receiveid $75.00. July 17th, 1842, re- 
ceived $15.50. August 18tb,,1843, received $30.50. December 
1 1th, 1843, received $500.00. January 3d, 1844, received $150.0a 
AVhat was due on the note, Aug. 18, 1844 ? 

First prinobal, on interest from March 4, 1841 $100^.00 

Interest to Dec.. 1, 1841, {Smo. 27(2.) 44.50 

Amount, $1044.50 
First pa3nnent, exceeding the interest due, 75.00 

- Balance for a new principal 969.50 

* See Johnson's Chancery Reports, VoL I., p. 17. 
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: NewPriBeipal 969^50 

' Interest from Dec. l, 1841, to July 17, 18.42, 

(7mo. IGd.y 36.52 

Second payment, less than interest due ..... .15.50 ' 

tElft^eS8<)f lAtldtddt. 21.02 

Interest from July 17, 1842, to Aug. 18, 1483, 

ilZme. Id.) ► . , 63.18 

Interest due Aug. 18^ 1843 . ^ ...... . 84.20 

Third payment, less than interest due. . . 1 . . i . 30.50 

'SxioeBs of /intereat. 53.70 

. laterest from Ai»g. 18, i843« to Dec. 11» 1843, 

{3mo. 23d.) 18.26 71.96 

Amount due 'Dec. 11,1843 1041-46" 

Fourth payment, exceeding the interest due 500.00 



« III 



Balance fbrarnew,principal. . . .*. 541«46 

iilteisst from Dec. 11, 1843, taiaa. 3, 1844, (23d) . . 2.07 

Amount due Jan. 3, 1844 543.53 

Fifth payment, exceeding the interest due, 150.00 



■d»i 



. ^nice for.a new principal .^ 393.53 

Interest from Jan. 3, 1844, to Aug. 18, 1844 (7mo. 15d,) 14.76 

Amount due Aug. 18, 1844 ......<. .'$406.90 

1. Worcester^ July 4th, 1940. 

For value received, I promise to pay Andrew Jackson, 
or otder, six! hundred and thirty-nine dollars, on demanti. 
«699.00 John WiMM. 



< «- 



Endorsements. Sept. 5, 1840, received $13.25. Jan. 1,1841, 
received $1.^0. March 17, 1841, received $72.00. Oct 3, 1841, 
j^eeefved $29.50. Jply 3, 1842, leceived $9.00. What.wA&due 
Jaai. 1,1843? 

2. Portland, May latk, 1841. 

For value teceived, I promise to pay George .^ppleton, 
or order, nine hundred dollars, on demand. 
j mB Wnxi*i.,MA«)S. 

Endorsenjents. Aug. 28, 1843, teceivefd $175.00. Dec. 13, 
lS43,recerved $10^00. April 13, 1844, Teoeived $10UM). May U 
1844, received $500.00. What waa d\M %cc^vV^ A^^*^*^ 
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3. New Orleans, April 8d, 1839. 
For value received, I promise to pay Earle dc Chase, or 

order, five hundred and twenty-five dollars and fifty cents, 

on demand* 

ft525 50 CHASiifed Chamfiom. 

findorsements. April 13, 1840, received $29.75. Feb. 4,1841, 
received 15.00. March 30, 1841, received $250.00. Jan. 1, 1842, 
received $175.75. What was due on the settlement of the note, 
April 3, 1844 ! 

4. New York, Oct 6th, 1823. 
For value received, I promise to pay Brown & Oliver, or 

order, one thousand dotlars on demand. 

81000.00 Ja»bs Thomas. 

Endorsements. March 4, 1824, received $100.00. July 27, 
1825, received $50.00. Oct. 25, 1825, received $100.00. Apnl 
13, 1826, received $15.00. Nov. 13, 1826^ received $10.00. Dec. 
1, 1826, received $500.00. What was dae on the note. May 16, 
1830t 

5. Charleston, Aug. 18th, 1840. 
For value received, I promise to pay Nathan J. Wilson, 

or order, four hundred and thirty-one dollars in six months, 
with interest .afterward. 

9mM ^^^^ ^^ 

Endorsements. Feh. 18, 1841, received $31.00. Sept. 15, 
1841, received $10.00. Nov. 11, 1841, received $5.00. March 
29, 1842, received $100.00. May 13, 1843, received $200.00. 
I>ec. 31, 1843, received $2.50. What was due June 16, 1844 1 > 

6. Cincinnati, Nov. 1st, 1841. 
For value received, we promise to pay Samuel Jones, 

or order, seven hundred and seventy-five dollars and fifty 

Cents, in two months from date. 

8775 'SO HBBTKr Thompson & Co. 

EndoTsemeiits. Feh. 27, 1842, received $15.00. Ang. 20, 

1842, received $15.00. Dec. 18, 1842, received $15.00. Jan. 1, 

1843, received $15.00. April 1, 1843, received $200.00. Feb. 
1^1 1844, received $21.00. What was the balance due Oct 1, 
^844 I 
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ACCOUNTS CURRENT. 

~In computing interest on -accounts current, all charges 
are entered on the Dr. side, when they become due^ anJL 
all receipts are ientered on the Cr. side when they are paid. 
Such accounts are balanced annually, semi-annually, or 
quarterly. To facilitate the settlement, it is customary itp 
place against ea!ch sum the number of dayjs that will elapse 
till the time the books are balanced, and calculate the ib« 
terest oil ea6h charge, ^heh iake the sum of the DK ifi- 
terestSf knd the gum of the Cr, interests; the dijfertnee of 
these two sums toiU be the baiance rf interest. 
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Abbott ^ €&iffe, Pkiladefyikiai in Account Current with 
Charks Goodhue 8r Co.f Boston. 

Dr. • 



1844 

Jane J. 

July 19 
Sept 1 



To Balance due from fcft^ 

mer acct., 
To amou&t due onl note for 

good 8^ 
To merchandise, 
To 90 bbls. flour, at $4.37^ 
To balance of interest, 



DoL cn. 


ITowofdaiti 


153.50 


93 


400.00 

275.00 

393.75 

3.28 


80 
68 
44 


$1225.53^ 



5r~ 

By cash, 

By bill of Ai!B6ld& Brown, 
By cash. 

By balan^ t6 your debit 
on a new aec(jftint. 



IMnA, 

2.354 

5.33^. 
3.116 

2.88'7 

13.690 
t0;413 

3.278 



ti44 

June 16 

« 30 

July 29 

Sept 1 



Dol. efek 

376.00 
250.00 
625.00 

75.53 
$1225.53 



Ncerdaji. 

77 
63 
34 



2.625 
10.419 



$13.69 — $10.41 =$3.28, balance of interest due. The ba)anee 
of the account is found by taking the difference between the I>r. 
and the Cr. side. 

- 7 
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1. OUver Marriott, Savannah, in Account Current with 

Danid Clark, Mobile. 

Dr. 



It44 

Feb. 16 


To balance due from old 


Dd. cte. 


n^9tUy. 


m^ 


«» 26 


account. 
To merchandise, 


91.75 
163.50 


- 




Apl. 13 
May 16 


To merchandise, 


219.25 






To balance of interest, 








1844 

Mar. 30 


By cash, 


Dol. cti. 

400.00 


No.ord«LjB. 


lotflnit. 


May 16 


By balance to new aect 









2. Joseph Mason ^ Co., Saint Louis, in AccofWfU Cur- 
rent, unth TTiompson ^ Brother, Lexington, 

Dr. 



1844 




Dol. eti. 


JHQ.f>ti»JB. 


lalnMU 


Jan. 13 


To sheeting, 


131.50 






Feb.^ 3 

"lis 


To duck. 


87.75 






To cambric. 


240.00 






Mar. 29 


To sundries. 


300.00 






Apl. 1 


To balance of interest, 


•^ 






1 844 


Cr. 


DoU eto. 


No. of da jt. 


btpmL 


Jan. 29 


By furs,' 


175.00 






Mar. 3 


By bill. 


200.00 






Mar. 18 


By cash. 


389.75 






Apl, 1 


By balance to new acct 









3. Henry Chatham, Nashville, in Account Current 
unth George Hapgood fy Sons, Baltimore. 



Dr. 



1844 




Dd. eta. 


No.orda7i. 


btaml. 


Apl. 5 


To amount due on note for 
goods. 


500.00 






May 17 


To ditto. 


119.50 






<• 38 


To merchandise. 


87.25 


. 




June 16 


To sundries, * 


63.00 




. 


July 1 


To balance to new acct 








1844 


Cr. 


Del. ds. 


NaofdATB. 


iBttroL 


June 9 


By cash. 


350MPO 






" 11 


By tobacco. 


269.50 






u 23 


By bill on Atkins & Jones, 


200.00 






July 1 


By balance of interest. 
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COMPOUND INTEREST. 

It is sometimes stipulated that the interest shall be 
quarterly, semi-annually or annually, and if not paid at the 
specified time, the interest is added to the principal, and 
the amount is regarded as a new principal, on which inte- 
rest is computed to the time it again becomes due. Such 
interest is called Compound Interest, but, though often 
charged, it is not strictly legal. 

To 4hd the «mount of any sum at compound interest. 
Increase the principal by the interest each time it becomes 
due^ CMd consider the amount a new principal. 

EXAMPLE FOB THE BOABD. 

What will be the amount of $280 for ly. lOmo. 22d.y iataroat 
f&yaUe semi-annually t 



'280 

.03 rate for 6mo. 

8.40 
280 


288^40 amt for 6mo. 
.03 


8.6520 
288.40 


297.052 amt for ly. 
.03 


8.91156 
297.052 


305.96356 amt. for ly. Qmo. 
.0236 rate for 4mo, 22dL 


7.220740016 
305.96356 



The interest may be ob- 
tained by subtracting the 
{principal from ^e amount 
n the present example, tfav 
interesti8t313.18-$280.00 
s=$33.18. 



313.1843 amt for ly. lOmo. 22(2. 

1. What is the amount of 8100 ibr ly. 2mo. IM., at 5 
per cent., interes^ayable quarterly ? 

2. What is the amount of $375 for 2y. llmo. at 4} per 
cent., interest payable semi-annually ? 
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8. What 18 the compound interest of ^^80 for Ay. 5fno, t 

4. What is the difference between the simple and cpm- 
Ipouiid interest of tlOOO, for 3y. 9mo. 12d.? 

5. What is the compound interest of $50 for ly^r inte- 
rest payable monthly 1 

6. What is the amount of $225.50 for l|ir. ^f?tp. 25d^ 
M 7 per cent., interest payable semi-aBp^aUy t 

7. A note for 8631 was dated Hue 1% 184^1, To wlmt 
4id it iMnoi^^t Aug. 25^ 16^» tho iiiiiQr^t hiding payable 
semi-annually t 

[For mor.e ex(UQp^ea ib CojBBpouod Inlsresty sea Qm9- 
XBTBICAL Pbogbession, and Annuitibs.] 

PROBLEMS IN INTEREST. 

I. The PbINCIPAL, iNTBBSSTy AN9 "{^llff^BIQIK^ «!▼«% 
TO FIND THE RaTE, — 

Divide the given interesi by the interest at 1 per cent, 
for the given time. 

1. If I pay 868.705 for the use of 8X96^.00 six months^ 
what is the rate per cent. ? 

2. At what rate percent, will 8421.50 amount to 8674.40 
in 6y. 8mo, ? [The interest is found by subtracting the 
|)!rin,cipal fr^m thie an^pi^nt.] 

3> At what rate per cent, will a merchant double his 
•apitat io six years ? 

4. If a capital; of 8^13 amounts to 81250 in 15 months, 
what is the annual gain per cent. ? 

II. The Pbincipal, Intebest and Ratb, bbiso oiybh, 
TO FIND the Time, — 

Divide the given interest by the ifUerest far 1 year^ at 
the given rate. 

5. In what time will 81500, at 7 per cent., amount to 
81020? 

6. The interest on a note of 8750 was 81^1.25, and the 
I9i^ wa9 .05. What was the time ? 

7^ A note of 8431.00 amounted, at#ts settlement,*- te 
|l^6..29«. How long had it been on interest, the rate 
being 6 per cent. 1 
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8. In what time will any principal be doubled, at 4 pet 
cent. ? At 5 per cent. ? 6 per cent. ? T per cent, t 

ni. The Time, Rats and Interest, being given, to 

FIND THE PbINCIPAL, 

Divide the given interest by the interest of 01.00 for the 
given time. 

0. What principd, at 6 per cent., will yield 0150 in 18 
months? 

10. A man's property yields 5^ per cent, interest. What 
is he worth, his annual income being 01375 ? 

11.. The quarterly ezpendi tare of a charity school is 
0600. What sum of money, yielding 8 per cent., wiU 
support it ? 

12. What is the face of a note which, at 7 per cent., 
will yield 0111.65 interest in 3y. 8mo.? 

IV. The Time, Rate and Amount, being given, to 

PIND THE PrINCIPAI., 

Divide the given amount by the amount of 01.00 ybr the 
given time. *- 

13. What principal will amount to 0500.00 in 3y. %mo,^ 
— or what is the present worth of 0500.00, due in 2y. 
Owio.? 

* 

14. What is the present worth of 01844, due in ljr\ 
8mo.? 

15. What is the present worth of 0726.50, due in Ay., 
interest at 5 per cent. ? •> 

16. What is the present worth of 02000.00, due in 3y. 
6fl»o., interest at 7 per cent t 

DISCOIJNT. 

^Discount is an allowance for the payment of money 
before it is due. EquitableDiscount is found by subtract* 
ing the present worth (which is found by Problem IV. of 
the last chapter) from .the amount. 

Bank, or Business Discount, is the same as Bank In-' 
terest. In. computing discount, it is cQstomary to Md 3 
daysl*'to the tim#stated. in the note. These 3 dayd an^ 

I ' ■ I ■III I I I .» . « n ■ 

I 

* In Pennsylvania, 4 days art add«d. 
7* 
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called days of grace^ and the not^ is not legally du^ ui^til 
the \^at, ilay of ffrace. 

1, A iiote for 82000, payal)le in 30 days, was discount- 
ed at a bank. What was received for the note ? 

2* What is ihp bank discount pn a note for $1750^ pay- 
able in 60 days 1 

3, Hdw Doucb QfiA. I, Qbt<aii9 by (^<>uqti«lg ejish of the 
following notes, at 7 per cent. 1 



♦375.50 Providence, Sept. 1#, 1844. 

Ninety days from date, I promise to pay Jacob Mttrray^^ 
or Older, three hundred and .seventy -five dollars and fifty 
cents, for value received. Mossis Johnson. 



yQQ'QQ HJM^tford,. Se^. 3, 18^ 

Thirty days from date, I promisfiL to pay Byopa ^ FoVr ' 
^\^ or oif^jeri five hu|idred dqllars, for value recj^iv^d^ 

John Miif^;^^ 

♦795.00 Nashville, Aug. 5, 1844. 

Six months after date, we promise to pay Charles, W^ 
Taylor, or order, seven hundred and ninety-fiv^ dollars, 
fbr value received. Earlb & Rij^o. 

4. WhftJ;arj9. thjp. present woitfi. and t)i9 Q(|uit^ble: 4is- 
count of $1870, due in Sy, Amo. 13c2^? 

5. Wilmington, 5th mo. 7th , 1 844; 
For value received, I promise to pay Jonathan Mason, 

or order, six hundred an4>seyiQiilLjr •three dollars and twenty- 
five cents, in six niont|is. 

iS^slagj Moses A^W^^soN.^ 

^j^^iat ought Moses A. Wilspn to p#y, in order, tp c»nQ^ 
™ wove npte,. Sjthiftp. 8d, 1844.? 

1^^-^**^ Ftomers* and Mechanics' Bank offer to disdoun# 

e-»i^^*^^^ng notes at 6 per cent. Ho^ muclv shall I re- 
^«»^e on each? 
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^OOM Philadelphia, Sth ipo. 3d, 1844^. ' 

Sixty days from d^to» I prpmi^ to pay Pliuy E. Chw^,. 
or ocder^ t|wro hundred doUa^3> for value, r,eceived, 

>^^^'QQ Baltimore, Aug. 1, 1844. 

Ninety days fjrom date, I promise tp pay Pliny E. Chase, 
oT order, one hundred an4: forty-four dollars, for value re- 
ceived. Grosge M, Watsgk. 



Six months fifom dat^, I pjDOBMse to paf^ Piin^i E^ Cheie, 
or order, seventy-five dollars., and fnavanty^&Wt cea^. fori 
lidiie i»ceised^ M^APUt Q^^a;ii^ 

7. W'hst isi the- 1>ank disooant on. a note, of - DASaDifiBCi 
aO>4AySiT> eOsdai^B? ]^.d0y8v?> 

8. Wliat i s Ute difibrence between the equitable . aqd > ther 
bank diseooBt on 9800(K lbs 1 y6ar>l> r 

9. How much do I gain by purchasing raolassefl t&ti 
#9dOQ^caBh^ and' selling i« inrniediately; fiffi 82000, payable 
in months,— the pQople?s Bank (^ajpountiiBgi tbe. note^ all 
7 per cent. 7 

10. Sold George Manning 4c Brothers, 6^cwt. of sugar, 
at 5icts. a pound ; 81 barrels of flour, at 84.62^ per bar- 
rel ; S,679cwt. of cc^e^^aj^ 8i|^% a^ pound ; 2cwU Iqr. 
17lb, of rice, at 83.50 per cwU; 13 l>oxes sperm candles, 
each QfW^w^ifi 3? jt;^^, at 2jMc^ per Ik; nj^l^.lfloz. 
chocolate, at 18jc/«. a pound. How much was received 
ea lhei¥ note* for theamouiit, at OOida^ diiEK»«iiileilf ai^lhe 
N&ttonal Bank ?} 

11^ Sold Cl^rk &; Atkins, dcwt Iqrt Vflbi of' sugax, at 
85.Q& per cwt.; B^l^ib. Ybung Hyson tea, al &7^te* a 
pound ; 250^Z&; Imperial tea, at 63 jc«9. a^ pbund^; 7%aA,: 
3^^ of molasses, at Sleets, a gallon ; and I27§lb. cheese^ 
at S^cts. a pounds reoetviiig t^r sole ak 120 days for the 
9f^unt What, is. the, vajlue of th^ , nQte,; discouQtin^ a|; 7 

I'jSi Whatiifl.theiVAJueiOir a note, at OQidays^ foi^ th^ folr, 
lowing amounts? 16S\yd. of silk, at S7 ^cts. a yard,^ 
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A9^sfd. India muslins, at 62j|cto. a yard ; S6^yd. Alpac- 
ca, at 93|cte. a yard ; 22Affd, merino, at 50ct8. a yard ; and 
251|sFc2. printed lawn, at 27icts: a yard. 

13. What is the value of a note at 30 days, for S24491. 
75, discounting at 5^ per cent. ? 

14. What is the value of a note at 60 days, for 91874.50, 
discounting at 4| per cent. ? 

15. What is the value of a note at 90 days, for 84959. 
375, discounting at 4} per cent. ? 

16. What is the value of i^ of | of a note at 120 days, 
for $7638, discounting at 5^ per cent. ? 

17. What is the value of ^ of f xnf a note at 30 days, 
for $10000, discounting at 7^ per cent. 1 

18. What is the value of | of .97 of f of a note at 4 
jBonths, for iS2610 7s. 6c&, discouttttng at 5 per cent ? 

19. A merchant has five notes at 60 days, of equdt 
Tttliie, amounting in the wb^ to JI19763|. What is the 
worth of .85 of one of them^ in pouBds9 shillings andf 
peBC9, discounting at 4^ per cent» ? 

20. What is the value of a note at 6 months, for $117$!^' 
875, discoontiiig at S^ per cent. ? 



CHAPTER X. 

EQUATION OP PAYMEa^TS AND AVERAGE. 

When several debts are due at different times, it is often 
desirable to find some time at which they may all be paid, 
without loss X6 either the debtor or the creditor. This 
time is called the Avbsaojb, or Equated Tiue, and the 
process by which it is found is the EauAxioif of Pay- 

MBlfTS. . 

BXAMPLB FOS TSB BOABD. 

A merchant owes $4.00, payable in 3 months ; $6.00 pay* 
able in 6 months, and $3.00 payable in a year. At what timel 
may he pay the whole, so that neither party shall lose any in- 
terest! 



Hifintfrefttof t4«00fof 8fiio.=:The i&t- of ft.OO |cff l^)«o» 
The interest Qf $6.00 for 6fno.=Thei9t. of fl.O&for 3^fn^ 

^ The interest of $2.a0» for l2mo.^Th^ int. of f LOO for 24ipio. 
The inter9Sl< of $19.00 £or-Trmo.==The int. of $1.00 for TSkn^ 
He may keep $12.00^aa long a^ $1.00. Therefore, di^iikg 

TSmow by 1%|. wq obt^iiiL ^mf>^ for Ui9 eqv^lcd liiioie* 

RUIiE* 

Multiply each debt by. the time tn which ii. is poiyai^e, 
add M the prodtictf^anid divide, their sum by the <ufl^ of 

the debts. 

- ■ • ' 

Thi^ rule, w^ich i^ OQiyers^ll^ adopted, is fbi^e4.on tiie «9p- 
position that the interest of the money, which i^ i^ot paid until, 
after it is due, is equal to the discount of that which is paid t>9fore^ 
it is du^. This is not strictl^y^ correct, but the difference is so tri- 
fling, that it does not matenally affect the ordinary transactions 
cjf business. 

. l.I have thsee ^otea given by James Api^eton; ouq 
of $76, payable in 30 d^s, ^n» of $60', payable in 60 
^yg, i^nd OQe of $600, payjdt>le in 90 daya. What i» Ibe 
^uaXe4 tifoe for the payment of the wholq 1 

2. A merchant sold soods, agreeing to receive \ of the 
amoiiat in S mpnths, i in 6 months, and the rest in 9 
months* At what time might the bill be settled by a sin- 
gle payment 7 

3. What is the equated time for the payment of $1000, 
\ of the sum being now due, 4 in 3 months, and ^ in 9 
iaaonths 1 [The $260 now due has no time to run^ and, the 
product 260X0=0.] 

4. What is the equated time for the payment of a d^bt, 
} of which is now due, ^ in 3 months^ \ in 9 months, an^ 
we remainder in 16 moiUhs ? 

6. What is the equated time foir the payment of three 
debts, o^e of $100^ due in Smo^i, one of <(26,due in l^y,-, 
and one of 890, due in ^. ? 

. 6. On a debt of $400, due in 9mo., a payment of Si 09 
is made in 3mo. In what time should the remainder be 
paid? 

7. I owe 940, payable now, 940 iin 30 daya^ ^2a \\v^ 
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daySj and $100 in 120 days. What is the equated time 
for the payment of the whole? 

8. Manson & Hill, of Liverpool, have given to Thomas 
Morton & Co. of New York, a note of dg225 10«., payable 
in 60 days; one of JS106, payable in 60 days; one of 
je218 7s. 6d., payable in 90 days^ and one of JB300, pay- 
able in 120 days. At what time may the notes all be can- 
celled by a single payment ? 

9. On a debt of JSllOO, due in 9mo., a payment of £159 
4«. is made in 3mo.f and another of £300 in A^mo, What 
is the equated time for the payment of the balance ? 

* By this rule we may obtain the average price of a num- 
ber of ingredients of differept value. The quantity of 
the several ingredients is substituted for the debts, and the 
price for the times. 

10. A grocer mixes 10 pounds of tea, at 50 cents a' 
pound, 12 pounds at 75 cents, and 16 pounds at 62^ cents. 
What is the value of a pound of the mixture 1 

11.. If 12 gallons of water are mixed with 9 gallons of 
wine, at $1.00 per gallon, and 12 gallons at $1.59, what 
is the mixture worth per gallon ? 

12. .Required the average length of 5 pieces of sheet^^ 
ing, measuring as follows : No. 1, 32^srd. ; No. 2, Bl^ffd, ; 
No. 3, 33yd. ; No. 4, 30|yd. ; No. 5, 3Ayd. 

13. If I mix 3lb. of gold 22 carats fine, 5Z6. 20 carats 
fine, 8lb. 24 carats fine, lOlb. 23 carats fine, and 2lb. of 
alloy, what will be the fineness of the mixture ? [A carat 
is 12V* ^VLTG gold is 24 carats fine. Alloy is counted of 
no value.] , ' 

14. A grocer mixed 18 gallons of molasses, at 25 cents 
a gallon, with 20 gallons at 30 cents, 24 gallons at 40 
cents, and 5 gallons of water. At what price per gallon 
joaust he sell the mixture to gain 25 per cent. ? 

15. If. the thermometer stands from 6 to 9 at 68^, from 
9 to 11 at 70,° from 11 to 1 at 73^ from 1 to 4 at77Sand 
from 4 to 6 at 76°, what is the average temperature of the 
12 hours ? 

16. The following charges are made against Walton & 
Morris, each payable, in 8 months, viz : Jan. 25, f 1043. 
50; Feb. 1, $900; Feb. 16, 81131.25; Feb. 28, 8241. 
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75 ; March 13, 8971 ; and April 3,8763.37. What should 
be the. date of a single note at 8 otoliths, for the whole 
amount ? 

17. What must be the date of a note at 6 monthis, for 
tlfe antount of the following charges, each payaUe in 8 
raonUisI March 19, 859;68; April 3, 8713.20; April 
15,82360; April 21, 81975.37; July 5, 8168.25 ; and 
Sept. 19, 8251.17. 

18. What should be the date of a note at 9 months, for 
the amount of the following charges ? May 23, 8840 at 
emo.; May 30, 8900 at 8mo.; June 15,8325 at 4mo.; 
June 27, 8563.50 at 3mo. ; July 13, 8729 at 6mo. ; and . 
July 16, 8421.75 at 9mo. 

19. A jeweller mixed 315. 6o«. silver, 9o». fine, 4Z6. of 
ll&s^ fine, 2lb. 3o». of lOiox. fine, and 2lb. oflOoz. fine. 
What was the fineness of the mixture? [IIqx. fine, de* 
notes that 11<)«. in the lb. are silver, and the rest alloy. 
Pure silver is 12ox« fine.] 

i 20. If lib. silver, 8<w. fine, 2lb. of 9ox. fine, 32^^ of 
lOoe. fine, 42&. of llo«. fine, and bib. alloy, be melted to* 
geUmr, what will be the fineness of the mixture ? 

21. Marshall ds Wood, to George W. Hall, Dr. 

1 844 

4 mo. 16, To lASiydi. sheeting, at l^et$. Brno. 
' » 23, To359|y<2ff. «« at ll|e<f. diao. 
. 6 mo. 2, To 169^09. cambric, at ISeis. 6mo* 
. ^ 23l|y<2». bleached muslin, at 13{£^ 4mo. 

5 mo. 9, To 358iy<2». dack, at 11^^. 6mo. \ 

What should be the date of a note at 6ino. for the whole 
amount? 

22. A farmer mixed 18| bushels of wheat, at 81 -OO per= 
bushel; I6ibu. at 8l.l2i per bushel; 13f6ti.t>f barley, 
at 62i<^.j>er bushel, and lO&ti. of oats, at 27 ids. per 
bushel. What was the mixture worth per peck? 

23. What should be the date of a note at 60 days (or 
63 days, including the days of grace) for 8150, due April 
7,M>200, due April 13,-875, due April 17,-8825, due 
April 29,-8180, due April 30,-8400, due May 4,— arid 
8439, due May 11 ? 
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CHAPTER XL 

PROPORTION, OR THE RULE OF THREE. 



The Ratio 6{ two ntimbera is the quet^enl resultijp^^ 
fhm the ditiBiidti of the firsrt by the BBCdBdn Thua» the 

rttie of ltd ^ itf i { eC 18 t0 6rV. 

A ratio is usually expressed by two points mitten be*' . 

tween the numbers, as 1 : 2 ; 13 : 6 ; which are read 1 is 

to 2iliU to 6. 

A pRoroRTioNis the union 6t two equal raJtios, hf wnU . 
iag four points, or the sign ot equality, between them* 
llius, 12 : d : : 4 : d, ot ^ : 3=4 : 6, is a Proportion. anS 
may be read, 2 is to S as ^ is to 6. ^e numbers tbem- 
B^lv^ ture c^lJ^fd FikdtiCf&tte^ki^. 

Tke "Bti^t iem ot efireff iaf^ h d«ll«d tl^ «ii0£^iM, 
aiM) tif« hetaki the tiMifUeTa. ^€i Sm and ^utf h tefifttif 
aiUSi <sdled th6 eim^ni^^, the m^f^A krii tbi^ «d^^ tbb 
means, and in every proportion thi pi'^i>deui^^ iMitiiiiri^^iti^ 
istqtMto tint pNfdtut <f the ineamk Talfce ^ edam^le 
tM ^vilfwrtiod 3 c ft : r & : 1«. Itiisi Cob^ alib ba w^itMII 
1=^^. Reddeinir tbese fraetioils (b a 'cbinnlkRil doMiltc 



natpc, we hav0 tV^^^t^ "^^ mAmeratons are iM>iB^:tbe 
same, but one is the product of the extremes, and the other 
the. ^leduct of the means. 

Tii» antecedexilsi and consequedle osty, therefore^ change 
plaeiewin a variety 6f waye^ the profKltiiofidlways coaliiili- 
ingr «o Msf^ ha tlif& ^odtt^ ef the HdiefiBfns is equal td the 
product of the iextt^rties. 

. -Tlittii^ Wfaetofel^ teeef ihdex«ienBB#mi lie<tiWnri^8 
are given, to find the other extreme. Divide the 'ptsgd/msl^ 
of ih^W^nsbjf^ the given eastremsi, 

|f eAp^ mmibfesr wiU divide either nnttcedeni 4md ta 09^' 
seqtteni^ ike division fooff be petformid ^giihofd dUlk^C^flfng 
the propoftion- Thus, the pr<^ortio<» 9 s 12 :rvl5 ;:2<l ie- 
the saine as ^^=|{. Dividing 9 and 12 by 3. or 15 and 
2u by 6, ttie corresponding fraction will be redueed to its 
Ipwest terms, aiid the result,^ 3 : 4 : : )& : 20, or 9' ^ 12 : : 
3 : 4, ia a prdpdrti6))i^ 

Tlie^e are inahy blh^i interesting properties of pro^r*^ 
tionsi which belong more properly to the province of 
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(Jeemetry. What we have already learoed» is siifficient 
for all Arithmetical purposes. 

EXAMPLES FOR THE BOARD. 

If 8 men build 40 rods of wall in 3 days, how many men will 
biiild 100 rods in 12 days? 

To build 100 rods it will evidently take VV ^^ many men as 
to build 40 rods, or ^ of 8, which may be expressed by the 
pR^pK>ilkna 

rods. rods. men. men. 
40 : 100 : : 8 : — 

To build the wall in 13 days, It will require but Jg as many 
men as to build it in 3 days, which may be expressed by the pro^ 
portion 

days. days. men. men. 
13 : 3 :: Vi?of8 : — 

These two proportions may be written together, thus, 
40:100^ ,^ 1^ ^, 3:'6 

19: 3 3 ^rj 

480 : 300 : : 8 : — 8:5:: 8 : — 

Multiplying together the two antecedents and the two conse- 
mieBtiB of the first ratio, we obtain a single pro}>ortion, in which 
Qie two means and one extreme are given. Dividing the product 
of the means by the given extreme, we obtain 5 men for the an- 
swer, and our completed proportion is, 

men. men. 
8 : 5 :: 8 : 5 «tfi». 

Hence we derive the Rule of Three. 

Write that number which is of the same kind as the answer, 
tot the third term of a proportion. Of the remaining quantities, 
compare any two of a kind, and consider whether the afHEiwer will 
be greater or less than the third term. If greater, write the^ 
greater number for the second term, and the less for the first. If 
less, write the less number for the second term, and the greater 
for the first. In the same way compare any other two of a kind, 
and so proceed until all the numbers are employed. Cancel the 
like factors in the antecedents and consequents, and for the fourth 
term, or answer, multiply the third term by the product of the 
second terms, and divide by the product of the first terms. 

N.B. Before cancelling, all compound numbers must be re- 
duced to the same denomination. 

^ The pupil should be required, aAer performing the ex- 
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aihpfeii in this cMpter nittbrding to the tnUy to g^tf tii 
analytical solution of each questtoli. 

1. State 274 X 16 in the form of a proportion, by making 
1 the first term. 

2. Stite 66i74-l& in (he fbttti of a proportion, by fiiait- 
ipg 1 either the second or third term. 

3. What is tbe Varlue in dollars afod centisi of the fol- 
lowing Bill of Exchange, — exchange at 5fr, 32c. per 
dollar? 

Exchange lOOUO/r; itbetbtltf* Phil. 13th July, 1844. 

Biity days after i^ight df this, 6ur Second bt Et^hafhge 
(fir^t and third of sanle tenor and date unpdid), paiy to th^ 
order of J. Villiers &; Cie., ten thousand francs, for tala^' 
received, as per adyic^) for the account of 
To Messrs. Noros & dbopih, > Thomfsobt & Clabs^ 

Paris. 3 

. 4. In 9460 milreei, 620 rees, bow man^ dollars and 
cents? i : 

5. Reduce 487 rottbles, 63 copecks,, to Federar money ; 
exchange at 75 cents per rouble. 

, 6. if id men can do a piece of work in 11 daySf by 
working 10 hours a day^ how long will it take 18 men^ 
working 8 hours a day, to do the same work ? 

7. If 93 barrels of flout tdsi i4i8.50, What #111 I8¥ 
barrels cost ? 

8. When exchange on London is at par, and £9=1^0, 
what is the value of £27 ISs. lid. t 

9. How many meii will reap 96 acres in 12 days, if 13 
nxen reai^ '^^ acres in 6 days ? 

10. If I pay f 14 for tlie freight of 3 toni^, 45 mileS, 
What must I pay for the freight of 11 torisr, 17" ttiiles 1 

11. What is the value of 19 marcs 12 schillings I^am* 
barg,— exchange at 35 cents per mara ? 

it will reaidily be seen that all the temis df a proportioti 
may be distinguished intd ihUltipiiers and divisors. lit, 
then, we write all the multipliers in one column, and a)l 
the divisors in another, and cancel the factors common tp 
both columns, the answer may be obtained by dividing the 
product of the multipliers l>y the product of the divisors* 



The terms of every proportion may also be distinguished 
into causes and effects, and the two products of each cause 
by its opposite effect are equal. For example, if 8 men 
build 4 rpds of wall in a day, 4 men will build 2 rods in 
the same time. Stating ^he proportipiii we h^ve 



; 4:: 4 : 2 

OtOM. caope, eff'ect. dbct 



tzLJ 



The product of the extre^ies, and the product of the 
means, give us the product of each cause by its opposite 
feffect. 

Times are causes, for 2 days will produce twice as muck 
^ one day. 

In questions of freight, we may regard distanees and 
bulk as causes, producing money f&t their effect. 

A little practice will give great facility in making thi^ 
distinction in all cases. If, then, we write each efiect op- 
pcfite to its cause, our multipliers and divisors wili be ob- 
tained without difficulty. 

EXAHFLII ^Qti THE BOARD, ' . 

If 18 mei), in € days of 8 faopis, build a i^a|^ 150 fo^t lopg, 3 
feet wide and 4 feet high, in how m^ny days of 12 hpurs y^ill 24 
men build a wall 200 feet long, 3 feet wide and 6 feet high 1 

men JL$ il/fk men. « Commencing our statements, 

days p r- days. I WQ write 18 joaen, 6 4ayp of 8 
ho qrs §f jis^houw . S hoqp, a^ p^use. and tl^e effect 

longii00 k/i;0 long. 3 "^^f" ^% ^4'' V^"' ^"^^f ' ^Z' 

wile 3 r Swide. I ^^«' «»<' V^ H^^ <>» ^^^^^ 

Mffh 3 $( 2 hiffh. % R?^"^ sid^ : opposite to each of 

^ ^ ' — ^- — «- — ' these terms, we wirrte — days, 18 

9 days Ans. hours, 24 men, as cause,-r-alid 

200 long, 3 wide, 6 high, as effect 
Cancelling the like faetors, we have but 3x 3 on the side of the 
multipliers, and 1 o|i that of the divisors. 3x3-r-l is therefore 
the missing term, or number of days reqt^red. If either term 
were fractional, the denoxqinator representing a divisor, should 
be transposed to the opposite side. JBy proceeding in this man- 
nfff, a stafepient may Ibie v^^ a§ soon ^ t^e c^uestioi^ c^n b^ pro- 
posed. 
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RULE. 

Place the causes of the first set of qoandties on one side of a 
▼ertical line, and the effects on the opposite side, and the causes 
and effects of the second set opposite to the corresponding quan- 
tities of the first, supplying the deficient term by a dash. Can- 
cel the like factors on the opposite sides of the lines, and diyide 
the product of the numbers opposite to the dash, by the product 
in which the dash is included. The quotient will be the term 
required. 

12. How many men, in 6 months, will build a wall that 
36 men will build in & months ? 

13. How many bushels of meal will serve 86 persons 
12 months, if 10 persons consume 8 bushels in 2 months ? 

14. If 18 men build a cistern 20 feet long, 12 feet wide, 
juid 10 feet high, in 3 weeks, by working 5 days in a 
week, and 9 hours a day, how. many men, working 6 day$ 
in a week, and 12 hours a day, will build a cistern 32 feet 
long, 16 feet wide, and 15 feet high, in 12" weeks t 

16. If 812.00 gain 83.00 in 5 months, how much ought 
825.00 to gain in 10 months? 

16. If the freight of 9001b. for 56 miles, is 82.50, how 
far may 2 tons be carried for 840.00 ? 

17. If 81200 will support 24 persons 8 months, how 
long will 8900 support 16 persons? 

EXAMPLE FOH THE BOABD. 

If 827^ buy Ai yards of cloth that is iyd. wide, bow 
many yards of like quality, that is ^yd, wide, may be 
bought for 8l3| ? 

8 
STATEMENT. Reducing, the mixed num- ^ 



27^ 



1 3| bers to improper fractions, we 2 ^ 



a 



4t 



transpose the denominators, hk I kk 



4 



4} writing them abov^ the cau 

I ses, — then cancel and divide l 

as before. ^ 
♦ Ans. U=l^yd. 



19 



18. If 67 lcu>t. of sugar cost 8376, what will I8icwt. 
coat? 



PRCTPQRTION, 

10. If the rent of 19^1. 2R. of land is £4 lOs.y what 
will be the rent of 2434. 1 

20. The shadow of a stick that is 6 feet 6 inches high, 
measures Sft, 4tn. What is the height of a tree whose 
shadow measures 75 feet at the same time ? 

21. If the expenses of a family of 8 persons are $40 
in IQ weeks, how many persons can be supported 12i 
weeks for 91001 

22. How much wheat, at 01.20 a bushel, must be given 
in exchange for 90 barrels of flour, at $4.75 per barrel 7 

23. If 10 Cjompositors, in 4 days of 10 hours, set 6jS| 
pages of types, each page containing 45 lines of 60 let- 
ters, how many compositors will set 94f pages, each page 
containing 35 lines of 40 letters, in 5^ days of 8 hours ? 

24. If 29} bushels of wheat yield 1760 bushels in 6 
yefurs, how much will 15} bushels yield in 6 years 1 

25. A crew of 150 paen were supplied with provisioii^ 
for 9 months, allowing each man 2 pounds per dfiy. Whe^ 
they have beien out half the time, they find it will require 
6 months to finish their vgyage. How much may be al- 
lowed to each man, 25 of the crew having been losti 

EXAMFXi£ FOB XHB BOARD. 

A French merchant wishes to pay in Londpn a bill of jS|5.00^ 
How many francs must he pay to procure remittancei^ through 
Russia, Hambarpr and Spain, allowing jC13==75 roubles, 6 rou* 
b]es=9 marcs of Hamburg; 3 marcs=l Spanish dollar; and 9 
dollara=:50 francs? 

M^n^hant^ oft^n find an advantage in remitting bills cireaitou»- 
ly, rather than directly to the place where they are due. The 
Splution of such questions as the above, is called Arbitration 
or Exchange, ana is best determined by The Chain BuiiK, 
which is essentially the same as the Hule of Proportion. 

We write the quantities which 
jS IZ^sti 5t roubles. are equivalent to each other, as 

rou. fi'=^p marcs. antecedent and consequent, or 

marcs ^-=1 dollar. as cause and effect, mo^'ng j^^zcA 

doil 0==5O firancs. effect of the same denomination 

francs — =1500 £, with ike next cause. The like 

—r-. r- factors on opposite sides are 

^3) 375000 cancelled, and thPproduqts di- 

98846fr. 15Ac. jided as in proportidn, to ol?tam 
^ *t:»^ the answer. 
8* 



£13 


1500JS 


TOO. 5 




mar. 3 




$ 9 






76 roa. 




9 mar. 




li 


ft. ^ 


60 fr. 



00 PROPORTION. 

The qaestion may bd otherwise stated in 
the following manner: If £13 produce 
75 roubles, 5 roubles produce 9 marcs, 3 
marcs produce $1.00, and $9.00 produce 
50 francs, how many francs will J8l500 
prodacet The second set, or set of de- 
mand, contains but a single cause and ef- 
fect. The first, or given set, centains a 
number of causes and effects, but they are 
so connected, that all the terms may be 
multiplied together, as a single compound term. Thus, if JS18 

§ reduce 75 roubles, and 5 roubles produce, 9 marcs, ^13 willpro- 
uce V ^^ ^ marcs, and jSi3x5 will produce 75X9 marcs. In 
the same way it may be shown thatdSl3x5x3=$75X9x l,aBd 
JS13X6X3X9=75X9X 1X50 francs. Then, how many francs 
will J&1500 produce I 

26. A London merchant wishing to pay 1000 milrees in 
Lisbon, remi^ as follows : to Amsterdam at 36 schillings 
7 groats per J^ ; thence to Cadiz, at 17 groats for 2 rials 
of plate ; thence to Leghorn, at 17 pezze for 100 rials; 
thence to Lisbon, at 1497 rees for 2 pezze. How many 
pounds did he remit ? 

27. If a merchant of New York remits $5000 to Havre, 
at 5/r. d5c. for $1.00 ; thence to London, at 49/r. for £2 ; 
thence to Hambtirg, at 1 marc for Is. 6d. ; and thence to 
St. Petersburg, at 8 roubles for 17 marcs, how many rou- 
bles can he pay with his remittance 1 

28. If 33 copecks are equal to 5 English pence, 11 
English pence are equal to 3 piasters, 13 piasters are equal 
4o 1 florin, and 5 florins are equal to 29 francs, how many 
francs are equal to 9000 copecks ? 

29. If a man receives $30 for building 8 rods of wall, 
and he can purchase 3 barrels of flour for $14, and 3cto<. 
pf sugar for 4 barrels of flour, and 2llb. of tea for 2ct0^. 
of sugar, how many pounds of tea could ha purchase by 
building 17 rods of wall? 

30. If $1000 gain $11^ in 80 days, how much will 
$2500 gain in 120 days, at the same rate? 

31. If 13 days* work will purchase 1 hogshead of mo- 
lasses, and^ hogsheads of molasses are worth 5 tons of 
hay, and 3 tons of hay are worth 4 bags of coflee, how 
many bags of coflee can be bought with 39 daya^ labour f 
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33. If ft man, by walking 3 miles an hour, for 6 hours a 
day, can accomplish a journey in 12 days, in how many 
days would a man walk the same distance, at the rate of 
^ miles an hour, for 9 hours a day 1 

33. If 42^ bushels of com, that weighs 5Ii pounds a 
bushel, can be bought with 23 bushels of wheat, that 
weighs 56i pounds a bushel, how much corn, weighing 
60 pounds a bushel, would be equivalent to 100 bushels 
of wheat that weighs 54 pounds a bushel 1 

34. If a man travels 240 miles in 8 days, when the days 
are. 12 hours long, how many miles will he travel in 24 
days, when the days are 16 hours long? 

35« If the freight of 2T. 6cwt. for 28 miles, is 814.50, 
what will be the freight of 97. 4ccwt. for 96 miles? 

36. If 4 men in 3 days of 8 hours^ build 40 rods of 
wall, how many rods will 18 men build in 5 days of 9 
hours? 

37. If I pay 89.75 for carrying 2| tons 37 miles, how 
much ought I to pay for carrying 7T. 3cwt. 2qr.f 45 miles. 

38. How many men, in 24 days of 16 hours, will do 
three times a» much work as 18 men can perform in 36 
days of 12 hours ? 

39. If 8495 will support a family of 7 persons, 11 
months and 6 days, how much will maintain a family of 9 
persons, for 13 months and 10 days? 

40. How many persons may be supported a year, with 
01014, if $140.25 will support 11 persons 8^ weeks? 

41. If $073.16 yields an interest of $91.25 in 13i 
months, what will be the interest of $2801 for 17f months, 
at the same, rate ? 

42. If 3J tons are carried 87i miles for $15J, how far 
may 2} tons be carried for $27.75 ? 

43. If 11 men reap 16 acres of grain in 3| days, how 
many acres can 7 men reap in 15 days? 

44. If 14 men, in 5s days, by working 8 hours a day, 
ireap 38 3 acres of grain, how many men wilhr^j^, 37i acres 
in 6f days, by working 9 hours a day ? 

45. If 12 men dig a trench 124yd. long, 4^. wide, and 



^ft. depp, in 6 4^y8, by working 10 h^^ ^ iV%h^P^img 
a trench ihaf is ijfi. wide, and 4ft, deep, will 4Q men dig 
in 21 day^, working 7i hours a day ? 

46. If 14ft yards of cloth, that is iy4- wide, cost $29. 
50, what shquld b^ tbp p^i^e qf 2Htfi^ pf ^iifilfir .quality, 
that is ii|/c^. wide? 

47. If 3Q0. tile^ that are Ota. long and 6fii. wide, will 
pave A pQurt-;ard, how many tiles wo^ld be required that 
are 6tn. long and 4iit. wide ? • 

46. What is the weight of 16 iron bars, each 7fi, long, 
6ffi. widei, and 9iin, thick, if a bar 2ft long, 2ih. wide^ 
and lin, thick, weighs 18 pounds? 

49. How m^ny men will buih) a wall 24J3yd. long, Qfi" 
high, apd 3/i|. thick, in 8 days of. 9 hours, if 7 meii can 
If^ild ^ ffall iQvd. long, ift high, and ^* thick, in 32 
^^fi of 7 hours 1 

50. If 70 braces of Venice are equal to 75 braces of 
^ghorn, {(n^ 7 biraces of Leghqrn are ^qua^ to 4 yards, 
how many yards arp, th^ejre ii\ 79.37§ braaos of Venice 1 

. 51. A rajerchant in New York oilers £500 sterling, due 
^jcn iq (iQndon, to h» sent by the following circuit : to 
Hamburg, at 15 marcs banco per £ ; thence to Copenha* 
gen, at 100 marcs t>f^qco fo;- 3? rii^TdpUars ; thence to 
pourde^ux, at 3 rjx-dollars fqr 18 franps ; thence to iLis** 
bon, at 125 francs for 18 railreesi ; and tfaenne to Ne«r 
York, at 81 .25 per milree. What was the arbitrf^^pd Vftlue 
of a dollar by this remittanqe? 

52. If the freight of 11 boze^ pf ^ug9c, each weiginng 
7c^pt Zqr. llli.i is $37.50 for 90 mile^, what must h^ paid 
for the freight of 34 boxes, each weighing 8f |ctol., for 75 
miles ? 

58. How much wh^at, thi^t ^p^h^flj 601^. per Imshel, 
would be required to supply a garrison of 1.40Q men 9 
monthsu if *2800 bushels, weighing 6Sth. per bushel, sup- 
ply 800 men 31 months I 

54. How many hours a day must 15 ipen work, to dig 
« tr^ich 4j00/t. long, 6ft. wide, and d/i. deep, in 187i days, 
if 72 men can dig a trench 250ft. long, 8/3^. wide, and 4/i^ 
^Sfy W ^U dfiys, by forking 7 hou^B a day ? 
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65. If 16 men build a wall dOfiP. long, Bft. high and djUf. 
thick, in 15 days, by working 9 hours a day, in how many 
days will 28 men, working 12 hours a day, build a wall 
45/i. long, 6/lf. high, and 2/3?. thick ? 

56. If the wages of 9 men who work 7 hours a day,'ard 
9157.50 for 20 days, how many men will W(»k 8 days, and 
10 hours a day, for $130 ? 

57. How many men can be furnished with 4 suits each, 
by 1140 yards of cloth that is liyd. wide, if 2016 yaids, 
j^^. wide, furnish 112 men 3 J9uits apiece? 

5S. How many days, travelling 6 hours a day, will be 
required to perform a journey of 1250 miles, if a journey 
of 90Q miles can be accomplished in 12 days, by traveler 
ling 9 hours a day ? 

59. The provisions in a garrison are sufficient to sup* 
port 800 men 3| months. How long would they supply 
1500 men with but } df the usual daily allowance! 

60. If it costs $95 to furnish 78 men each with ilb, of 
bread daily, for 18 days, what will it cost to furnisb to each 
of 83 men lilb. daily, for 81 days? / 

61. If 18 men eat $2.50 worth of bread in 6 days, when 
wheat is $1.00 a bushel, in what time will 80 men eat 
$3.75 worth, when wheat is $1.10 a bushel ? 

62. If 16 compositors set 150 pages of types, each page 
containing 4S lines, and each line 50 letters, in 3 days of 
10 hours, how many compositors will be required to 3et 
600 pages of 72 lines each, and 45 letters in a line, in 6 
days of 8 hours? 

63. If 29 compositors set 300 pages of 40 lines, with 
85 letters in a line, in 3| days of 8 hours, how many pages 
of 60 lines, and 50 letters in a line, will 33 compositors 
set in 11 days of 9 hours ? 

64. A wall which is to be built to the height of 27 feet, 
has been raised 9 feet in 6 days, by 12 men working 13 
hours a day. How many men must be employed to finish 
it in 2. days, working only '12 hours a day ? 

65. If 4 men can saw 15 cords of oak in the s&me time 
that 5 men saw 14 cords of hickory, and if 3 men saw 18 
cords of hickory: in 3 days, by working 9 hours a day, hoi^ 



9M|i J bPH<W A day must 7 ipisa ^ozk^ to ^a^f 8^ Ofrd^ of 
9rtinficl^y8l' 

66. If $17O0> at 6 per cent., yield m interest of $350 
in a given time, ivhat will be the interest of 93900 at 7 
Wr efiflt, <pF Qpe-h^lf f b§ tip^p ? 

67. If 86 boxes, each containing 600 dates, support 2? 
men 24 weeks, how many boxes, each containing 850 dates, 
i|(Ul puppprj^ 72 men 48 w^eks ? 

, 6S^ K 30 refuns will print 1500 pamphlets of 10 sheets 
each, how many reains will print 740 pamphlets of l^i 

09. If 939 men drink 8510 quarts of water in 16.8 
days, faqw fintny men will drink 1755 gallons in 3.86 days 1- 

70. If 101 bushels of grain supply 11 horses 5.5 days, 
hpw long will 16 bushels supply 9 horses? 

71. If $25.75 will buy 20| bushels of wheat, bow v^m 
bushels can be bought for 8l7f 1 

. 79, Whfo^ ^ pqist Hi feet high eiLsts. a shadow ai ?| 
feet, what must be the hpight of a post that casta a sha^. 
f(Q]i|r pf 10 feetl 

73; If llcwt. 3^. 172^ of sugar cost £14 lis. lid., 
what will be the price of li^cwt. 1 

74. If U9ictDt. of beef, cost $87.50, how many pounds 
may be bought for $81.75 ? 

75. If 17 yards of serge, that is | wide, are required tp 
line a cloak containing 9.75 yards of cloth that is 5f 

Suarters wide, bow many yards that is a yard wide, would 
ne a cloak containing 10.5 yards of cloth 6| quarters 
wide? 

76. If it takes 7 men 9^ days to perform ft piece of 
i^prjc, working 7f hours a day, how long will it take 11 
jfae^ to accomplish twice as much, working 8^ hours H 

'77. If 16 men lay 35^ rods of wal)in 8 days, how many 
^j^f) will lay 58i rods in 6 days ? 

7d. If 9 cistern discharge 881 gallons of water in 1.3 
hwffPi bPW mmk will it discbarge in ^ hpuia I 



79. tibw far wotiH a railway Miii ihbVig iif 4;6B hdtnrs, 
at tfie r&te of 47| miles in dfl5 hotirs 1 

80. What will be the price of 37| bushels of salt, if 
iSf biishels cdst 011.75 ? 

81; Aiiisterdaiii exdhanges with JLoiidon, at S4 schilling^ 
4 pfennings per £, and With Lisbon at 52 |)fefinings fdt 
400 reas. What i^ the arbitrated exchange between Lon- 
don attd Ltsbbii, hf wdy of Ainst^rdam ? 

82. When exchange on Lotidoh is at a premiiitn of 9i 
pef teht; what is the vdlui^ of Ij^l 863.50^ in English iho- 
tiey, thfe par df exchange b^irig :ei=84.44| ? 

83. Wheh ekchktigia 6n London is at a premiuih of $| 
t>er centi, ^hit h the iAlii^ in Federal money of jSTdOd 

84. The exchange between New Vbrk and Londbn i$ 
84.84 per pouhd; between Lbndoii ^nd Amsterdam, ^6 
lidhillih^s per pound ; b^tWe^n Amsterdam ^nd Pkri^, 58 
groats for 6 frttrics ; between Paris aM Venice, 10 franciS 
f ^t ducat ( and betilreeQ Venicts ahd Catdia at 560 nidra?«idi8 
per du6at^ How mady maravfedik irill be e^^^v^*^^^ ^ 
4^4500^' by this eircuitons remittance ? 

«5. If 100Z&. of AmsterdaHfl are eqtiisil to 1051^. al 
Antweip, 100Z&» pf Antwek'p to 142^. of Geiioai lOOlb. 
of Genoa to 702&» 6f L^ipsic^ and 10026. of Letpstc t<ft 
104Z&. of America, how many lb, of Amsterdam ar4 e<|UAl 
to 759^6. of America ? 

86. Four men, working 13 hours a day, can do f of a 
piece of work in 8 days :.how many hours a day liiust 3 
men work, to do i the work in 11 days ? 

87« If 16 apples be worth 18 pears, and 4 pears pan be 
bought for a cent^ what will 180 apples cost ? 

88. If 9 m^Tii m 21 days 6f 8 hotirs^ itt6w 150 Acres of 
meadow, in how many days of 9 hours caii 11 men cfiow 
36 acres? 

89. If a garrison of 800 men eat 500 bushefeof Wheiit 
in 2 months, how many bushels will 750 jnasn eat in ii 
months? 

90. If I pay #40 jfor the ca^iage of 5}cwf. 150 nlildt» 
what must I pay for carrying If^cwt 64 naleitl 



M P.BOrOETIOir. 

ox. If 9 suits of clothes can be made with 34) yards 
of cloth that is liyd, wide, how many yards that is J wide 
will make 17 suits of the same size ? 

92. If 2s yards of cloth liyd. wide, will make 1 suit 
of 'clothes, how many yards liyd. wide, will be required 
to clothe a garrison of 750 men 1 

98. K a 4 cent loaf weigh 802. when wheat is 91.25 
per bushel, what should be the weight of a 6 cent loaf, 
when wheat is 91.00 per bushel ? 

94« The first term of a proportion is 7, the third term 
12, and the product of the mean terms is 49s. What is 
the difference between the third and fourth terms 1 

95. A may-pole 30 feet long, casts a shadow of 98 feet 
at a certain time. What is the width of a river, running 
at the foot of a tower 360 feet high, — ^the shadow of the 
tower at the same time reaching the opposite bank ? 

96. If the wages of 31 men for 4^ days are $127.50, 
what will be the wages of 11 men for 8.5 days? 

97. If 29 horses eat 15d| bushels of oats in li months* 
how many bushels will 18 horses eat in 7 months? 

98. If 724 acres will pasture 85 oxen 14.2 weeks, how 
long will 18| acres pasture 17 oxen ? 

99. In how many hours will a horse travel 84 miles, if 
by travelling 8i hours a day for 4i days, he goes 180 
miles? 

100. A vessel has provisions for 50 men Ai months, al- 
lowing each man lilb. per day. How long would the 
name provision furnish 75 men, allowing 14oz. per day to 
each? 

101. How much wall that is 2i feet thick, and 8 feet 
high, can 150 men build in 18 days of 9 hours, if 90 men, 
in 10 days of 10 hours, build 11 rods that is 2 feet thick 
and 6 feet high ? 

102. If 13 barrels of flour, at 3 cents a pound, cost 
$66.44, what will 27 barrels cost at 2} cents a pound ? 

103. If 248* men, in 6 days of 11 hours, dig a trench 
2S2yd. long, 8^. wide and ift. deep, in how many days 
^f 9 hours will 39 men dig a trench dOOyd. loDg,14/). 
wide and SfU deep? 
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. 104.. la how manjr days, by travelling 10 hours a day, 
,qan I accomplish a journey of 1350 miles, if, at the sam0 
tate of travel, I can go 475 miles in 4 days, by travelling 
7^ hours a day? 

105. If ilyd. of cloth that la ffSin. wide, cost JJSJg^ 
what will 36 yards of similar quality co^t, that is 32i;i,. 
wide 1 

106. If I2lO flags, each a foot square^ will pave a.cqurt, 
how many flags, each 9in, long apd 6in. wide, woulq -b^f 
required for the same paven;ient 1 

107. How many stones, each 1 6' long aqd fi' .b^padt 
would be required to pave^ti area^ whicli may .be ppyer^,^ 
by 840 stones, each 3/^. long and 2jpt. broad T 

.108. A load of hay 11^. Jong<, 6ft. wide fnd S/if. high, 
was sold for $15.75. What would be the price of a load 
lOft, long, 4/lf. wide and ^. high, a,t the same rs^tel 

109. if 5 men, with 7 horses each, can haul 315^. 
JkXcwt, in 3 days of 7 hours, how inuclji will 13 nxeii, wit^ 
"3 hoirses each, haul in 9 days of 6 hours? 

110. If 2 men, w.^tji ,8 yokes of o«en e^ch, can haul 
lJfP|T.^ 1 day of li hours, tow inaoy H^urs fi day mq^t 
4 men, ^ilih 6 jpke$ each, ,^Qrk, in ^rder to haul 1199 J T. 
.ia5;days.? 

111. If a cistern I7ifi. long, lOi/k. broad, and 13^ 
4e6p, bold 546 barrels, how many barre.ls ^iH fill a cislera 
that is 1^. long, 7ft. broad, and 15/i. d^ept 

112. If by selling 15 barrels of flpur fpr $75.00,1 gain 
15 per cent., what per cent, shall I gp^ia by^^Uing/Sl bar^ 
.relsat$149? 

113. If a pail of water weighs 25 pounds, what n^ouU 
be ^p weiglit of a piece of gold of | the bulk, the epeci- 
;$c gravity, of gold being 1 9.^58 ? 

114. A building recently destroyed by fire, wjascpo- 
jptruQt^ by i4^ men in ,11 mpnths, by working hours a 
day. J[Iqw mfiny i^en will build one of 4 times the si^e* 
jia 5 months, working 12 hours a djay ? 

115. A wall which m to be built 18 feet high, was raised 
•12 feet )^f n .men, in 7 days. How many men mi|st be 
employed to coDapJete it in 2 j days 7 

9 
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116. Since a piece of land 16 rods long and 10 rods 
wide makes an acre^ what must be the length of a field 
that is 35 rods wide, to contain 27| acres ? 

117. If 7 men, in 8i days, by working 9 hours a day, 
can build | of a wall that is to be raised 12 feet, how 
many days must 11 men work, when the days are 8 hours 
long, to raise the same wall 5 feet 1 

118. How much must I pay for carrying 11 boxes, each 
of which weighs Sicwt.y75 miles, if the freight of 8 boxes, 
each weighing 4cir<., is 86.50 for 43 miles? 

' 119. If 5 men, by working 8 hours a day for 12 days, 
can build a wall 40 rods long, 2 feet thick,' and 6 feet high, 
how. many men, working 9 hours a day, will build a simi- 
lar wall, 30 rods long, 3 feet thick and 8 feet high, in 4 
dkys? 

120. If a man, by travelling 8 hours a day, for 11^ days, 
€an accomplish a journey of 460 miles, how far would he 
go in 17 days, by travelling half as fast again for 9 hours 
a day ? 

121. Two couriers travel at a uniform rate in opposite 
directions, for 6 days, riding 11 i hours each day. HOW 
far apart are they at the end of the fifth day, if a locomo- 
tive, which goes twice as fast, will run 360 miles in 3 days 
of 8 hours ? 

122. K 13 horses eat iicwt. of hay in 3i days, how 
much will 78 horses eat in J 4 days ? 

123. A pile of wood 60/3?. long, lO/Jf. high, and Sft. 
thick, was sold for $238|. What would be the price of 
a pile 20/1^. long, Sfi. high and 4/3^. thick, at the same 
rate? 

124. If a pile of wood SUft.long, 9ift. high and 7^. 
thick, cost 8101.50, \?hat must be the length of a pile 
13/^. high and 6|/f. thick, to cost $79.87i ? 

125. How many oxen can be pastured 13| weeks, for 
8l48i, if it cost 8266i to pasture 26 oxen 6| weeks ? 

126. How many horses will eat 384^^. of oats in. 16 
days, if 17 horses eatl292jf. in 19 days? 

127. In how many days will 31 horses eat 58fttt. 4qt. of 
oats, if 14 horses eat 6bu. 2pk. ^qt, in 3 days ? 
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128. How many men, by working 12 hours a day, wiU 
Accomplish as much work in 24 days, as 16 men cap ac;- 
complish in 36 days, by working 10 hours a day? 

129. If 2500 slates, each 8 inches long and 5 inched 
wide, will cover a roof, how many will be required that are 
6 inches long and 4 inches wide 1 

130. If 3 compositors set 15| pages of type in ld| 
hours, how many will be required to set 69| pages of the 
same work in 6| hours ? 

131. If 12 oxen eat 7 J tons of hay in 22 weeks, how 
many oxen will eat ld| tons in 4d|^ weeks ? 

132. If 18 men, in 9k months, consume flour worth 
$78.75, when wheat is $1.12^ per bushel, how many 
months will $145 supply 35 men with flour, when wheat 
is 81.00 per bushel? 

133. If a cellar 22.6ft. long, 17.3^1. wide, and 10J2bft. 
deep, be dug in 2.5 days by 6 men, working 12.3 hours a 
day, in how many days of 8.2 hours, would 9 men dig a 
cellar 56.25/3f. long, 25.95/3?. wide, and 16.4ft. deep? 

134. If 36 men, in 127J days of 13J hours, dig a trench 
9S^yd. long, lOift. deep, and 15|y^. wide, how many men, 
in 7§ days of 12y8y hours, will dig a similar trench S2^yd. 
Ipng, 7f /<. deep, and 10ft. wide ? 

135. If 19 men, in 71| days of 10| hours, dig a trench 
Aliyd. long, 6^ ft. deep, and 7^ ft, wide, how long a trench 
that is SI ft. deep and ^^uft, wide, will 11 men dig in 
2914 days of 45 hours? 

136. How many days of 8^ hours will 42 men require, 
to build a wall 98lft. long, 7ift. high, and 2ift. thick, i( 
63 men can buila a wall 45jyi?.. long, 6^7^ fin high, and 
^\fi. thick, in 68 days of ll| hours? 

137. If 100 pounds at Rochelle equal 106Z&. at Leipsic, 
1182ft. at Leipsic equal 163Zft. at Leghorn, 137Z6. at Leg* 
horn equal 10026. at Seville, IOIZ6. at Seville equal 
158JZft. at Venice, 140/6. at Venice equal 83Z6. at Franck- 
fort, and 89^26. at Franckfort equal 100Z6. Avoirdupois, 
how many lb. Avoirdupois equal 350Z&. at Rochelle ? ^ 

138. If 750 tiles, each lOtn. long and Sin. wide, will 
pave an area 12\ ft- wide, how many tiles that are 16t«# 



h>Tig and dtn. wid6, will pave ah area of twice the length 
und iSyj. teide? 

189. If $^28| support a family of 16 persoifis 9^ months, 
each person consuining A^lb. per day, how much would 
Support a family of 28 persons 7| riioiitfas, each consuming 
5 jZ6. per day ? 



C^APTEB[ XII. 

FELLOWSHIP. 

By the rule of Fellowship, we determine the gain ox 
ioss of partners in trade or joint adventures^ the worth of 
debts in bankruptcy, &c. 

' Th^ whole gain or loss should igvideiitly be didtribiiled 
limbhg the stockholders j in proportion to each nian^s share: 
lience we have the following 

RULE. 

Divide the Whole gain or less by the whole stock, for the gaib 
6r loss of one dollar, and itiultiply thte qaotieni reduced to its 
lowest terms, by each man's sharie. 

1. A., B, and C. entered ipto partnership. A. contri- 
buted 8500, B. 8300, and C. 8600. At the end of a yeai 
they had gained $850. What was the share of each ? 

2i The debts of a bankrupt amount to $1^75, and his 
whole property is worth but 8950. What proportion of 
ihe whole can he pay, and what is the valu^ of a debt of 

8361.25? 

■ •. ■ ' . ' . ' 

3. A vessel during a storm sustiaihed a damage of 8i950» 
How much of the loss should be sustained by A., whose 
ehare of the car^o was 81000, the who^e value of the ve^ 
Bel and cargo being 831500 ? 

4. William Jdhiisoh, Sainuel Bufiuni, and Mos6s Clark, 
entiered into partnership. Johnson contributed 84750, Buf- 
fuih 85250, and Clark 86000. At the end of three yeaip 
they had tost 82501). What was the loss of each? . . 

.5. Ai, B. and C. traded in company ; A. put in 83000, B, 
82060, and C. thd remainder. They gained 81500, dt^ 
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which C. took $500. What did C, contiribute, and what 
was A.^s share of the gain ? ^ 

6. The property of a bankrupt is worth but 851Q3.90, 
and he owes A. $1765.75, B. 8840.00, C. $2320.50, and 
D. $1380.10. How much will each creditor repeive? 

. 7. A. contributed $380 to an adventure, B. $420, O^ 
$500, andD. $700. What was each man's share of the 
gain, which was $900 ? 

The use of $500 for 3 months, is worth as much as the 
use of $1500 for 1 month. Therefore, when the stock of 
the several partners is employed for unequal times, multii' 
ply each stock by the time it is employed^ and work with 
the products as with the origiiml stocks in the general 
rule. 

8. In a certain firm A. contributes $5000 for 4 months^ 

B. $6000 for 3 months, C. $2000 for 6 months, D. $4000 
for 5 months, and E. $5000 for 2 months. How should 
the gain, which was $1680, be divided among the partners? 

9. A. and B. form a limited partnership for 2 years and 
(5 months. A. at first contributed $2000, and in 13monthfl| 
$1000 more. B. contributed at first $2500, and at the 
end of the first year $600 more, but at the end, of 19 
months he withdrew $2000. At the end of 14 months, 

C. was admitted to the firm, and contributed $3700^ How 
should the gain, which was $3000, be divided ? 

10. A. and B. traded in company. A, contributed hi 
first $800, and B. $1000. At the end of 3 months A. adt 
vances $1200 more. What sum must'B. add to the firm 
at the end of 6 months, to entitle him to one-half of the 
year's profits? 

11. The amount of the legacies bequeathed in a will was 
$95000, but the whole amount of the testator's property 
was found to be only $31500. What was the value of 
the wife's legacy, which was $10000, and of the eldest 
son's, which was $15000 ? ' 

' 12. A., B. and C. form a joint stock of $1098, by which 
they grain $284. A.'s money is in trade 4 months, B.'s 5 
nlontbs, and C.'s 18 months, and their shares of the gain 
9* 



kre as the numbers 2, 3 and 4, respectively. Wiat was 
each man's stock and gain 1 

13. A privateer captured a prize valued at $15000, 
which the crew agree to divide iii proportion to their pay; 
and the time each has heen oh board ; the officers aitd 
midsbipinen have been on board 4 months, and the sailors 
is months ; the pay of the officers is $20 a month, of tlie 
midshipmen $15, and of the sailotB $12, and there are 8 
officers, 6 midshipmen, and 40 sailors. How much €k)e8 
cadh receive ? 

14. Three men hire a pasture for $40. A. put in 4 
horsejs for 3 months and 6 for 2 months, B. piit in 5 for 4 
months and lO for 1 month, and C. put in 7 for 4 oiontba 
and 3 for i months. How much ought each to pay ? . 

15. A man failing in trade owed $75000, to meet which 
lie had propehy valaed at $14500. How muchcan be pay 
A., who is a creditor for $10000, B., who is a creditor fof 
$3750, and C, who is a creditor for $1236^.50 1 

16. A. commenced business with a capital of $2500. 
JPiVe imonths aflerwards be received K. as A partner, who 
added $4000 to the stock. .Six months ktt^t B. was ad- 
mitted, O. joined the firm with a capital of $6000. Two 
j^ears from the commencement, they had gained $6000. 
What was each man's share of the gain t 

17. It is required to divide $36000 among 4 poisons, in 
such manner that the second may have twice as qiuch as 
the fii'st, the third as much as the first and second, and the 
fourtli three limes as ^uch (ts the third ? 

* 

; 18. A legacy of $40000 was left to four heirs, in the 
proportion of | to the firist, g to the second, 4 to the third, 
and ^ to the fourth. What was the share olTeach'? 

' ' 19. A levy of 1206 horses is to be distributed fuoaoflg 
three regiments in the proportion of 1, y\ and |[, respect* 
ively. How many will each regiment receive? 

20. Five men hire a pasture for $294. A. put in 10 
cows for 3 months; B. put in 5 cows for 2 months $ C. 
|)ut in 8 cows for I5 months; D. put in 16 cows fo^^ 
months ; and E. put in 20 cows for 4 iwcMiths. HoWrin^pb 
^ught each to pay ? 



81 . A bankm^t ow«s f 1 50000, to ^«y iditch fa^ hiis tbe 
fcHlowingf property : rieal eMate worth 817560, merclmn- 
dise worth $37510, perdonal property worth 1>2f0O0O, And 
sums due from various individuals amounting to $100000. 
If he collects alt hisduM^ho^mSK^^iiA he pay on every 
dollar of hia debts ? 

22. A.9 B. and C. pvachaaB a hottte te l^lfOOOO, A* coo^ 
tributing $4000, B. $3900, and C. $2400. The house 
rents foe $800,^and the laxes fnd repairs amount to $510 a 
year. What ittcojadfe doeis teach of the oWnelrs deriviB frcttn 
the estate, and \irhat pdr H^^nt. df his ibVeistmettt 1 

23. Bivide 7500 into 5 paitd, in the t>fo|)ortions Xft i, 

24. In tiHB ^distixfotltianrof a bankrupt^ fe d per ty ^ $763. 
00 wa» dividiBid anidn^ fbwt df hiis erdliitdrs. A^'fr tail wis 
$250, )S*s.f300,€.V 9325, atiAD.^s $362.50. Howmttch 
flrd each receive 1 ^ 

. 25t, Four men weffe joiftt ow«^«3 of a tem» thair sbarey 
being ih the ipropiDrtion lof 6, 2, 6, and 3, respectifrely. it 
ib requified to cHtlde tlKe antmal permt, wfaieh b <$1560^ 
^ftably Umong '^enk. 
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CHAPTER Xlli. 

ALLIGATION. 



[,. When the values of a variety of ingredients are given, 
ftnd i^ i» desired to make a mixture of >any fixed value, the 
quantity of each ingredient to be employed is detennined 

by AWiIGATION. 

' When fbete is no lim^tion In the quantify rf ei^er 
ingredient, we may m^e the desired mixture by the foli- 
lowing 

ItlTLE. 

Having written the values of the ingredients in a perpendieiite 
column, connect by a Une^ei^Qh ^walvSd that is less than ttievequired 
leverage with one or more that is greater, and each value that is 
|;ieater with one or more tfaat is less. . . ' 

^ Write the difference between each value and the averagOt op- 
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SoBite ihe ingredient with which that value, is conBiected, and the 
ifierence (or the sum of the differences^ if there be more than 
one) opposite each ingredient will be the quantity of that ingre- 
dient required. 



EXAMPLE FOR THE BOABS, 



How much sugar, at 5ci9., 7ets,^ 8c^., lOcfo., and 12£/A., must 
be mixed together, that the mixture may be worth 9et8^ a pound T 



9< 8*- 

10— 

U2— 



1+3 • r 

1 7 

14-3 9J 8—1 

4-f2-hi ]; 
4+1 Lis 



lO-J 

1Q 1 



3 
8 
1 
1 

4+3 



M 



• 5 

-7 

8 

JIO. 

.12^ 



1 
3 
3 

4 

2+1 



Ut Aaa. 4Ib. ai 6,1 lb. tAl.ilb. | SdABi.Slft. at 6, Sib. at 7, lU. I 8d An. lU. at 5. aU. at 7, Sa. at 8, 
at8^7tt.atlO,61».attS. 1 at 8, Ub. at 10^ 6U. at 18. ) 41*. at 10^ 3I»^ at IS. 

. We may obtain as many answers «9 there ^re difierent ways 
itf connecting the numbers above, with those below Uie average; 
To prove the rule correct, let us examine the second of the 
above answers. If we were mixing sugars at 5 and IQcta. to sel} 
the mixture at Beta., we should gain 4cfo. on every pound of the 
former, and lose 3«to. on every pound of the latter. Then, onSlb, 
of the fonner we should gain 12efe. and on 4lb. of ^e latter we 
should lose l^ia, ; therefoie, if we mix theeequantitiee, we shaU 
neither gain nor lose by selling the mixture at 9cU, In the saxHui 
way it may be shown that 3/6. at 7eU, and 2i&. at 12c/«., 1/&. at 
Sets, and 1/6. at lOcU, may be sold at the average of 9cte., and 
tiie same reasoning will prove the truth of each of the other 
answers. 

1. How much tea at 50cfo. 76ots. 90cts, and 91.00, 
must be taken to form a mixture worth SOct^. 

2. A jeweller has gold of 16, 17, 18, 20, 22, and 24 
carats fine. What proportion of each must he take to 
make a mixture 21 carats fine ? Pure gold is 24 carats 
fine, or ||. 

. 3. How much grain, at bOcts, Ibcts, $1.00, and $1.10 
per bushel, will make a mixture worth 90cfo. a bushel ? 

4. How much water must be mixed with wine at $1.50 
and $2.00 a gallon, to make the whole worth $1.00 per 
•gallon? 

6. What quantity of raisins, at lOcts. \Bcts. and 20cto. 
per Ih, must be mixed together, to fill a cask containing 
.150Z6. and to be worth \9ct8. a lb, ? [After obtaining the 
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proportions by Alligation, find the exact quantities by 
Fellowship.] 

6. It id required to mix sug^r at tdt* QcU. lOcte. and 
ISrt^. per lb, in si^h mtinner as to form a mixture .of 
3mo^. d^r., worth llcfa. per Z6. 

7. Mix tobacco at 8ct$. lOcU, I2cts, and IQcts. so as to 
make 100 pounds worth llcts, a pound. 

EXAMPLE tOk THE BOAlfitD. 

A fanner wishes to mix lO bushels of barley at 50d<l., 4 bttSh- 
da of oatB at 4tSct8.^ and 16 bushels of lye at 75cts. with wheat 
at $1.26 and com at 9dcite. a bushel, so that the mitture may be 
worth $1.00 per bushel. 

' We may regard the limited quantities as a single ingredient of 
lO bushels, worth 62c&. a bushel. Proceeding in the usual wa]^, 

25 we find that 25 bushels at 624:^., 25 at 

25 90et8., and 48 at $1.25, would give iu< 

38-H 10 a mixture of the desired average value. 
But as We have 80 bushels at ^d«., we most take |f or f of 
these ptoportionate quantities, end we have 30 bushels at 90ct9* 
and 57 jdu. at $1.25, for the Answer. 

. 8. How muph water must be mixed with 40 gallons cf 
syrup, at QOcts. a gallon j to make 'the whole worth Z7icts, 
a gallon 1 

0. A grocer has 10 gallons of wine at 75c#«., l^gah at 
90c<«., and SgaL at $1.00, with which he would mix 
brandy at $1.25, and water, so as to make a mixture worth 
^bcts, a gallon. How much of each must he take ? 

10. If a cubic inch of gold weighs ll.lles. and a cubic 
inch of silver 6.040%., what quantity is contained in H 
mass of 63oz., of which 1 cubic inch Weighs 6.35o«.? 

11. How much molasses, at 50 cents, and water, must 
be mixed with 15 gallons at 37^ cents, 28 gallons at 25 
cents, and 19 gallons at 33 cents, to make a mixture worth 
31 cents a gallon ? 

12. A grocer has an order for 15021^. of tea, at 90 cents 
,per 23., but having none at that price, he would mix some 
at 76 cents, some at. 87^ cents, and some at $1-00 'p^r 
pound. How much of each sort must he take 1 
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CHAPTER XIV. 

PERMUTATION AND COMBINATION. 

Pebhutation shows the number of changes that can* 
be made in the order of a given numbw of things, 

PROBLEM I. 
To find the number of changes that can be made of ^ 
any given number of things, all different from each other. 

How many changes may be made in the position of 4 persons 
at table? 

. If there were but two persons, a and b, they could sit in but 
two positions, ab and ba. If there were three, the third could sit at 
the head, in the middle, or at the foot, in each of the two changes; 
and there could then be 1 X 3 X 3=6 changes. If there were 4, 
the fourth could sit as the Ist, 2d, 3d, or 4th, in each of these 6 
changes, and there would then be 1X3x3x4=34 changes. 

RULE. 

Multiply together the. series of numbers 1, 3, 3, &c., up to tbf 
given number, and the product will be the number sought. 

1. How many variations may be made in the order of 
the 9 digits? 

' 2« How many changes may be made in the position of 
the letters of the alphabet ? 

1 3. How long a time will be required for 8 persons to 
seat themselves at table in every possible order, if they 
eat 3 meals a day 1 

PROBLEM IL 

Any numbef of different things being given, to find 
how many changes can be made out of them by taking a 
given pumber of the things at a time. 

If we have five things, each one of the 5 may be placed before 
each of the others, and we thus have 5X4 permutations of 3 out 
of 5. If we take 3 at a time, the third thih^ may be placed as 
' Ist, 3d, and 3d, in each of these permutations, and we have 
5x4x3 permutations of 3 out of 5. For a similar reason we 
have 5X4X3X3 permutations of 4 out of 5, &c. 

RULE. 

Take a series of numbers, commencing with the number of 
things given^ and decreasing by 1, until the number of terms is 



PKRMUTATIOH AHD OOllBI N ATIO V. 107 

eaaal to the nmnber of things to be taken at a time : the prodnct 
01 all the terms will be the aqsuReK required. 

4. How many changes can be rung with 8 bells, taking 
5 at a time ? 

, 5. How many numbers of 4 different figures each, can 
be expressed by the 9 digits ? 

0. In how many different ways may 10 letters of the 
alphabet be arranged? 

PROBLEM ra. 

To find the number of permutations in any given niim<* 
ber of things, among which there are several of a kind. 

How many permutations can be made of the letters in ihe 
word terrier f 

If the letters were all different, the permutations, according to 
iProblem I. would be 1X3X3X4X6X6X7=6040. But^ihe 
permutations of the three r's would, if ^ey were all different, be 
1X3X3, which could be combined with each of the other changes ; 
the number must therefore be divided by 1 X 3 X 3. For the same 
itoasoti it must also be divided by 1 x 3, on account of the 3 e's. 

Then the true number sought is ^^^^j^j^^^^^'^ ^420. 

® 1X3X3X1X3 

RULE. 

'J ' ■ ■ . ' ■ • 

Take the natural series, from 1 up to the number of things of 
the first kind, and the same series up to the number of things of 
eHflti succeeding kind, and form the continaed product of all the 



i By tht continued product divide the number of pormutationf 
of which the given things would be capable if they were all dif- 
ferent, and the quotient will be the number sought. 

7. How many changes can be made in the order of the 
letters in the word Philadelphia T x 

8. How many different numbers cjin be made, that will 
employ all the figures in the number 119089907343? 

9. How many permutations can be made with the letters 
in the word Cincinnati ? 

. CoxBXNATioN sliows in how many ways a less number 
of things may be chosen from a greater. 

If we have ten articles, each may be combined with every one 
of the nine remaining ones, and therefore we may have 10x9 
permutations of 3 out of 10. But each c<»nbination will evi- 



iM . ijBvoiyjpip^. 

Therefore, the number of iDOfflliBiatioiw wiJl be.^ — ilf » 

•''■.:., ■..■■.■ 2 

If now we add an eleventh article, each of the eleven may b« 
joined to each of the combinations of the remaining ten, and we 

shall have — S^ permutations, B^^teapb combination wiU 

1X2 '.(.;. . :: :c'. 

Wl tfibeer iii»9' lOlletMj Ant W #h* b♦ye.f^^5^/i«N5, 9Ad,^; 
abd^ badi and dab^ &c. The number 9f c;Qmbmtic|i|s of 9'^n| 

of 11 will therefore be l> ^wL f N^nce we obtain the fol- 
kNunr ■ . • 

W^t^,fer a nwieiaUipr.thp tf^scj^ndijjig periep,, ^qn^nencing vath 
the number from which the combinations are to be jfnaae,^an4 i(tt 
a. denominator the ascending series, con^encinff with I, Viyuig 
jto ,^ch series as many terms ts are etfi^va^ei^t to ^e inimb^ i^ 
.9se.qpa4unatipn. 
. Ca.nceT tlielikp i[kc^rs ipi.the numei^itor^s^ depoqiih^^or^ and 

Kvide,^ • ' : - ' ■ . : .''■■..'".''; '''^,']'l 

from the dpbftbciU n 

It. How ttsngrooKibttations of 7 can be made from 18 
apples ? 

. I?, ^m Jmnjf r^k? of ;p njen^ may l^e made, m a 

:18. Uow Mua^f lodn.of idifferenb itikris^ tONiy be HiiiM 
locked with a key of 6 wards ? [Find the numbor «l: 
conibiaatioDd qf :1, 1^ 9, 4, 5, and 6 in 6, aiid tiieMtim'of 
all the combipi^tions will bejChe,o)|Baber reqjyHiiifc|.t * 

fl<-. - J l ? > l l ■ ■ llli.in I.!! mi l I J .MiVt. T tj ' t ' J * ' 

fNVOLUTIOIC. 
ImroLVTioir is the repeated multiplication ojf a nuooiber 

bv .itself. . rt: r Tr. - W. ^ 

The product dbtained by Involution is called t pofter. 
The roo< is the number involved, or the j/6r«* power, it 

giejpoi be multiplied ^by itself, or empfoyed twice a».a 
^.i;j^,.the,jro4iiict is the a/^con,d power. / If the root is 
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employed three times as a factor, it is raised to the 3d 
power ; if 5 times, to the 5th power, &c. Thus, 2 is the 
1st power of 2, or 21. 2X 2 or 4, is the 2d power of 2, 
ot 2^. 2x2x2 or 8, is the 3d power of 2, or 23. 2x2 
X 2 X 2 X 2 or 32, is the 5th power of 2, or 2^. The power 
is usually denoted by a small figure over the right of the 
root, called the exponent^ or index. When there is no ex- 
ponent, the number is regarded as the 1st power. 

The second power is often called the square, because 
the number of square feet in any square surface, is ob- 
tained by multiplying the number of feet in one side by 
itself. 

The third power is often called the cube, because the 
number of ciibic feet in any cubtcal block, may be ob- 
tained by raising the number of feet in one side to the 3d 
power. 

The 4th power is sometimes called the bi-quadrate, or 
the square squared ; the 5th power, the first sursolid ; the 
6th power, the square cubed, or the cube squared ; the 7th 
power, the second sursolid ; the 8th power, the bi-quadrate 
squared ; the 9th power, the cube cubed ; the lOtb power, 
the 1st sursolid squared, &c. 

If the exponents of any two powers of the same num- 
ber be added, we shall obtain the exponent of their pro- 
dnct. Thus 6»x6»=6X6x6x6x6x6x6x6 =6« ; 
4^X 4>=4X 4X 4X 4X 4=4«. 

In afly two powers of the same number, if we subtract 
the smaller exponent from the larger, we shall obtain their 

quotient Thus 6a^6.=«iil>i«^i«>i|i^i45iil=» 

oX 6X oX oX 6 

6X6X6=6>. 

We may represent any power of a number, by multiply- 
ing its exponent. Thus, the 7th power of 5 is 5''^ ; the 
8d power of 2^ is 2«, because 22x 23x 2d=::2«. These 
properties form the basis of the system of Logarithms* 

1. What is the 2d power of 6 ? the 3d power ? 

2. Find the yalue of .9^ ; 12» ; (J)« ; 2». 

8. Find the value of 164 ; i.e^ ; .164 ; (i^)». 

4. What is the square of 19.68 ? of 9| ? 
10 
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5. What is the difference between 3* and 4»1 

6. What is the vahieof l^''; S'^ ; 2a:X2ar 

;7. What power of 9 is equivalent to9« X 98 ; 9^X 9*<> ; 
9.^X96; 9x9''X98r 

" 8, Multiply 127» by 127'^, aqd divide the product by 
127»«. 
V. Divide 3X» by 31;« ; 178 by 176 j 437 by 4i?6, 

10- Wbafc is the sixthipower of 4yV^ 
11. What is the 9th power of 5^? the I2tb pfmet of 
19»? the 24th. power of 17«? 



CHAPTER XVL 

EYOLUTION. 



') 



^ Evolution is the process by which we discover the root, 
of any given power. Thus, 3 is the 2d root of 9, the 3d 
root of 27,, the 5th root qf 243, because 9=3?, 27=3 »,• 
243= 8«. So the 2d or square root of 49 is "^ ;, thq ^d or 
cube root of 125. is 5; the 4th root of 16 is 2V the.5fh 
foot of 1024 is 4, &c. We may denote a root by a radi', 
cal sign, or by B,\fhdctt onal exponent, 

^ The radical sigh is \/ "''"", arid when employed by itself 
denotes the square ropt. If we wish to denote the 3di 
6th, 7th, &<5. root, the index of the root is written above 
the radical sign thus, y^, ^^i &c. Ift fractional exw 
poiients, the numerator expresses :ti^e power of th^ ^um*, 

ber, and the denominator expresses the root. Thus, (27)' 

=^^27 i: (I6>f « Vl^* r(32>^=;? ^l2^^ 
■'-■ The product^ or the quotient, of two siecond; third, or 
other i*oots, is the 2d, 3d, dsci, root Qf the product or quo- 
tient. Thus, ^Wx ^126'=: V 27X125 ot ^3375. Fop 
27=3»=3x3x8,andl25=x5x5x5. Then 27X12d= 
3x3x3Xj5x 5X5===3X 5X3X 6X3X 6=srl58. Therefore 

3^ 27 X 1 25= 15; Iki a «Milar maimer it may be shown 
hat ^"siTF -7- V W=^ \/^- . ■ ' - 



The power of /any root may be cybtaii^'byrnliiltiplyi&g 

J 2 

the frttetional .exponent,: :Thus the 4th power of. 27*= 
27^^ For by the last proposition l/W^ X ^/2f^ x ?/^ 

X V275==?/27'«=27i ; : 

The root of any power or root may be obtained by di- 
viding the exponent by ^he inx]ex <yf the 'deeiifed rdot. 

Thus 5^3^ «i:36'^*=fc8**3^.,. 

*Tbi6 Is thapqayerse of the Jast pj;Qpc]^itKin. For; if the 

3d power of 3^^ is 3^^^, or 3;^,, the 3d root of 3^ must be 3T^. 

4f the numerator and denominator of fractional indipes 

W multiplied or divided by the same number, the value of 

tfaiB quantity is not altered. Thus, 8'=: 3 12=33. For the 
imilti plication- of the numerator involves the number ta a 
certain power, and the multiplicati^a of the denominator 
extracts the corresponding root. Then the ^ root of 4he 
3d power, the 5th root of the 5th power, dz;c., is the 1st 
power. 

We may multiply or divide aiiy tv^o roots of the same 
liumbei'jby adding or subtracting the fractionalexponents. 

Thus, ^T X V 2"= 2^ + ^=2^ ; ^5-^ 4^6=r±5i~i = 6^3. 
•For by the last proposition w^ have ^2x v^2=t: «/2*X 

^(^'23, which is equivalent to ^^ or 2^ Also V5-^V6 

When the exact root of a number can be obtained, it is 
called a rqiional number. An irraHonal number^ or surd^ 

is one whose exact root cannot be obtained. Thus, \/16, 
V^l^ V64, V^lj ar6 rational numbers, equivalent to 4, 
3, 4, 3, respectively. But v/6, VT^, v/16, are all surds, 
and their roots can only be obtained approximately. 

A number which has a rational root, is palled; a perfect 
power. Thus, 16 is a perfect 2d power, and a perfect 4th 
power, but an imperfect power of any other degree. But 
6, 7, 12, &c., are imperfect powers of any degree. 

1. What is the square root of 9 ? the cube root of 8 1, 
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2. What IB the 4th root of 61 ? ike 5th root o£ 92% 
8. What is the value of ^T; 25^ ; V^; M^^l 
4. What is the product of ^T by yr2 ; 1/9 hj ih 
6. Multiply yJby V^; 7^ by ^T; 4* by VP. 

6. Divide 6^ by 6^ ; i/E by ^"6 ; 17^ by i/H. 

7. Find the 4th power of >/9 ; the 6th power of 8». 

8. What is the cube root of 7« ; the 5th root of 11^ T 

EXTRACTION OF THE SQUARE ROOT. 

The square root of a number is the number whichf when 
muUipUed by itself^ will produce the given number. 

In the following table are the numbers from 1 to 10 in- 
islusive, and beneath them are their squares ; therefore, the 
numbers of the second line have for their square roots the 
numbers of the first. 

Roots 1^ 2, 3, 4, 5, 6, 7, 8, 9, 10. 
Squares 1, 4, 9, 16, 25, 36, 49, 64, 81, 100. 

If there are decimals in the root, there will be twice as 
many in the square: because any product contains as 
many decimals as both factors. And conversely, there 
will be half as many decimals in the root as in the square. 

Every entire number, which is not the square of another 
entire number, is an imperfect second power. For the 
root of such a number cannot be expressed by a fraction, 
because a fraction multiplied by itself would give a frac- 
tional product, — it must therefore be a surd. 

The least square of units, is IXI =1 

The least square of t^ns is lOX 10 =100 

. The least square of hundreds, is 100 X 100=10000 

The greatest square of units, is 9x9 =81 

The greatest square of tens and units, is ... . 99 X 99 =9801 
The greatest square of hundreds, tens and 

units, is 999X999=998001 

Hence we may see that if we divide a square number 
into periods of two figures, by placing a point over linits, 
and one over each second figure to the left, the number 
<^ periods will denote the number of figures in the root. 
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ThiUi, Che sqiiare loot of i44 contains two figures, and is 

12. The square root of 1600 contains 2 figures, and 
is 40. 

The sciuare of 30 is 900. The square of 37 is 1369, 
and to discover in what manner this square is formed, 
we will multiply 37 by 37, writing each product sepa- 
rately, instead of adding them as we proceed. We then 
see that we must add the square of the tens, twice the 
product of the tens by^e units, and the square of the 
units. 

Let us now reverse the process, and extract the square root of 
1369. Pointing the periods, we find the root will . k^g . ^. 

consist of two i^res, and. the square of the tens ^ S 

must therefore be contained in the 13 hundreds. 
The greatest square in 13 is 9, knd the toot 3 is Q^^ 459 
written as the first figure of the required root. 4^9 

Subtracting the sqilare of the root already found, — 

the remainder, 469, must contain twice the product of the tens by 
the units+the square of the units. To obtain the units' figure, 
we divide the 46 tens by 2X3=6 tens, which gives a quotient 7, 
Writing the 7 in the root, and also at the right of the divisor, we 
multiply by 7, and obtain 469, which is twice ^ product of the 
tens by the unite piue the equate of the unite. Hence we deduce 
the following 

RULE. 

Separate the number into periods of two figures each, by 
placing a point over the units' figure, and another over 
each second figure to the left (and also to the right, if de- 
cimals are desired in the root). Write in the quotient the 
root of the greatest square contained in the left hand pe- 
riod, and subtract its square from the period. : 

To the remainder annex the second period, and divide 
the tens of the number thus fornned, by twice the first 
quotient figure^ placing the result in the root, and also at 
the right of the new divisor. Multiply the completed di- 
vifor by the new quotient figure, subtract the product from 
the dividend, and annex the third period to the cemainderj 

Double the root figures already found for a new trial 
divisor, and proceed as before, until all the periods are 
brought down. 

When any trial divisor is not contained in the tens of. 
10« 
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the diTidend, place a zero in thd root, and abo at the Tight 
pf the divisor, and bring down the next period. 

If any figure obtained for the root proves too large^ di* 
minish it by one and repeat the vrork. 

Approximate roots may be obtained by annexing deci- 
xnal periods of two figures each. 

1. Extract the square root of 529 ; of 961. 

2. Extract the square root of 1444. 

^. What is the square root of 3249 ? of 3969 1 
- 4. What is the square root of 12321 ? 
6. What is the square root of 2256.25 1 

6. What is the square root of 1.907161? 

7. What is the square root of 53300033424 ? 

8. Find the square root of .0361 ; of .000040804. 

9. Find the square root of ^^ ; f f ; 1} ; 7^^. 

10. Find the approximate square root of 2, to six deci- 
mal places. 

11. Find the approximate square root of 63 ; 1.6 ; .009 ; 
27.1; 14367. 

12. Find the square root of 31 8y^^; 7^; 7A; 4|; 
17i. 

13. How long is the side of a square field that contains 
225 acres ? 

14. What is the side of a square which contains as much 
kB a circle whose area is 273.5 square feet ? 

15. An army of 8649 men is arranged in a solid square. 
How many are there on each side ? 

16. A certain oblong field contains 40 acres, and the 
length is 4 times the width. Required the length and 
breadth. 

The areas of circles are proportioned to the squares of 
their diameters. 

The areas of any similar figures are proportioned to the 
squares of their like dimensions. 

The area of any circle is equal to the square of its di- 
ameter multiplied by .7854. 
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The eifcamfereace of a circle is equal to its diiuneter 
multiplied by 3.1416.* 

The area of a triangle is equal to the base multiplied 
by half the height. 

In any right-angled triangle, the square of the longest 
side is equal to the sum of the squares of the other two 
ndes. 

The distance through which bodies fall, when falling 
freely, are as the squares of the times. In a vacuum, a 
body would fall U^j^ft. in 1 second. Then we have the 
proportion, letting n represent any number of seconds. 

9ec. tec. ft. ft. 

(1)^ : n^ II 16^ : distance in n seconds. 

Any three terms of this proportion being given, the 
fourth may be readily found. But it should be remarked, 
that in consequence of the resistance of the air, the space 
actually fallen through is somewhat less than that given 
by the fotmula. 

17. What is the diameter of a circle that is 16 timet 
tti large as one whose diameter is 13 feet. 

18. The area of a circle is 7632 feet ; what is the di- 
ameter ? 

19. A horse is fastened to a post in the centre of a 
field. What is the length of a rope that will allow him to 
graze an acre 1 

20. The base of a triangle is 47 feet. What is the 
beight, the area being 7691 square feet 1 

21. A ladder 75 feet long, rests against the limb of a 
tree that is 50 feet from the ground. How far is the foot 
of the ladder from the root of the tree ? 

22. The length of a room is 18 feet, and the width 12 
feet. What is the distance between the opposite corners? 
Whi^t length of rope would reach from an upper corner to 
Ae opposite lower comer, the height being 10 feetl 

23. The X circumference of a circle is 20 rods. What 
is the side of a square having an equal area ? 

24. Two ships left the same port ; one sailed 126 miles 

* The meat exact ratio ia, 3.1415996535897933384€964S38888. 
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iiDrth» ibd othdt IM milea east How ^ Wtre Ih^y <ten 

apart? ... u^a 

25. A kite oidcideDtalljr lodged in the top of a tnee, but 
the line breaking, I measure its lengtb,jrhich is 2W teeUi 
What ii Ite height of the tree, the base being 189 ffet 
from my standing place? ; ->. 

26. Desiring to know the height of a precipice, I.dit>p;. 
a stone from the sumout, and observe by my watch tt^ it 
strikes the ground in 3^ seconds* . What icf the height I^.t 

' 27. A bag of sand . ts dropped from a balloon 11 nailed 
above the surface of the earth. How long will it be>iq 
falling? .• ,; 

28. In what time will & stone fall to the bottom of a 
atelft,! that is sunk 870fL below the surface of thcjground? 

When one number bears the same jratio to a second ~mi 
the second does to a third, the decond number is cal)ed4t 
mean ptoporHohal hetweeti the other two. Thiis, in tbe 
proportion 3 : 6 : : 6 : 12, 6 is a mean proportional between 
ir-tod It. 

The mean proportional beMeen any two nfUmbeti^ 4^ 
eijnal^ th4 square root of their product . I 

j29. Find a mean proportional between 7 and 252. '^ 
^ , 9^.. Find a mean proportibnal between .75 atid 12-. , 

31. Find a mean propoftiohal between | and ^^|^. 

■ '92, Find a mean proportional between jj^ ani^,*875/ 

33. Find mean propoKtionals between -j^^ and 1[6 ;. 5 9^ 
6;. 25 and 13; f and |. 

r We niay often discover, by simple inspection, that any giv^a 
number is not a perfect square. The following are some of t)ie 
principal properties of squares : 

(i.) Every even square is divisible by 4. ' Therefoire, no even 
number, which is not divisible by 4, can be a perfect square. ' 

(2.) lif a square number contains ^ prime factor, it also cd|i- 
tains the square of that factor. Therefore, no number divisible 
by a ^rime tetor, and hot divisible by its squaieieanb^ 'a Square 
number. ' ^ i| 

.. (3.) AU squares terminate in 0, 1, 4, 6, 6, or 9.^ Therefore, no 
number termmated by 2, 3, 7, or 8, can be a square number. 

(4^ £v«ry square number terminated by 6, is a^s<^ temiinated 
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hf 35. Therefore, no number ending in 5 can be a sqUaCre, unless 
the 5 be preceded by a S. We may remark moreorer, that the' 
d mast be preceded by 0, 3, or 6. 

(5.) The zeroes terminating any perfect square, mttst be of an 
97en number. Therefore, no number terminating in an odd nuin-' 
ber of zeroes, can be a square number. And if the zeroes b« 
eyen, unless they are preceded by a square number, the number 
itself is not a square. Thus 3500 is a square number, but 1500 
is not. 

EXTRACTION OF THE CUBE ROOT. 

The cube root of a number is the number whichy when 
raised to the third power, wUl produce the given number. 

In the following table are the numbers from! 1 to 10 in- 
clusive, and beneath them are their cubes, therefore the 
numbers of the second line have for their cube roots the 
numbers of the first. 

Roots 1, 2, 3, 4, 5, 6, 7, 8, 9, 10. 
Cubes 1, 8, 27, 64, 126, 216, 343, 512, 729, lOOOi 

Thus we see that there are only nine integral cubefli 
between 1 and 1000. All the other intermediate integers 
are imperfect cubes, and their roots can only be obtained 
approximately. 

All perfect cubes from 1 to 1000, evidently have but 
one integral figure in their cube root. All numbers be- 
tween 1000 or 108, and 1000000 or 100^, will have two 
figures in their root. And generally, if we divide a cube 
into periods of three figures each, by placing a point over 
units, and one over every third figure from units, the num- 
, ber of points will show the number of figures in the root. 

£XAMPLES FOR THE BOARD. 

In order properly to understand the principles of the cube root^ 
the student should be provided with the following blocks : 

1. A cubical block, each side measuring 3 inches, to represent 

the CUBE OF THE TENS. 

2. Three blocks, each 3 inches square and ^ of an inch thick, 
to represent the square of the tens multiplied by the units. 

3. Three blocks, each ^ of an inch square and 3 inches longr 
to represent the square of the units multiplied by the tens* . 

4. A cubical block, each side measaring -f^ of an inch, to le- 
pnesent the cube of the units. 



• If fAcfcfk N^rl ber placed upon z table, the three bloclcs Ntt; l|( 
\M aigainflt three of itsisides, thetkree blocks No. 3, in ^e~;dai« 
ficiencies left by No. 2, and No. 4 in the comer stiil -unfilled, v4 
rikfiU hftYe:». new cttbe, which will represent tHE cube of the 

TBKSi JWkM THUEE l^IKES THE SQUARE OF THE TENS MULTIPLIED BJp. 
VBE UNITS, i?^ TjiREE lilMES THE SQUARE OF THE UNITS A|ULTH 
PCilED,RY q:llE TENS, pluS THE CUBE OF THE TENS. 7 > 

.This del of. blocks is really applicable in showing the diffextj 
ence between 30^ and 37^. But it will be easily perceived thai 
the same result would have^been obtained, if, instesul of 3 inches, 
and -^ of Bti inch, w6 had employed 4 inches, d.nd ^ of an inch, 
4Mii inches, and ^ of an inch,-— or any other nnmoers to repre- 
sent tent and nniUik Therefore, the cube of any number wha0^ 
eiKeri»e(lua^ to tie eube of the teiur{- thru timei the $quare rf the 
^fftXt^e uniUf-i- three iimet the iensX the square (f the unt(«,-f ^ 
cube of the units* 

We will now cube 37, both by our rule and by direct moltipli* 
cation. 

^iie cube of the tens, 

3 X the sc[uaro of the tend Xthe 

. . uiuts, 

p X the tens X the square of the 

, units, 

The cube of the nnits, 

Xheoubepf 37, : r=50653 

' liOt it now bei required to extract the cube root of 50653. 

' 50653(37 Dividing the number into pe- 

- 27 riods, we find there will be two 

tr.div. figures in the root^ 27 is the 

3x3a r= 27,49 23653 greatest cube contained in the 

3 X 30 X 7= 6 30 23G53 first period, and its root 3, is ev 

idently the tens' figure of the 

comp. div. 3379 root sought. Subtracting 27 

from 50, and annexing the next period to the remainder, we have 
93653, which must CTidently contain 3 Xthe square of the tensX 
the unit8,+3xthe tensX^e square of the units+the cube of the 
pnits, which is the same as, the units x (3 X the square of the tens 
+ 3 X the tens X the units+ the square of the units). To disoover 
the units' figure, we will employ 3 Xthe square of the tens,. or 
27 hundreds, for a trial divisor. 27 hundreds is contained in 236 
hundreds 8 times. But if we complete our divisor with 8, it yill 
be found too large ; we therefore try 7. 3 Xthe tens Xthe wilts 
=si:'63 tens or 630. The square of the units is 49 units, which iiJ 
ailneiced to tho 27 hundreds. Addin? these numbers, we obtiiin 
3379 for our complete divisor, which being multiplied by 7ig#^ 



=27 thons. 


37 


- ' 


37 


=189 hund. 






372— 136^ 


= 441 tens. 


n 


= 343 units, 


i . 9 




37'=5065S 
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23653, — the remaining part of. the root. IJeni^e ^e derive the 
following 

^=^' ' •' ■ ■ .RULE, 

Separate the number into periods of three J%ures, by 
placing a point over the units' figure, and one over each 
third figure to the left; (and also to the right, if decimalis 
are desired in the root). Write in. the quotient the root 
of the greatest cube contained in the left hand period, and 
subtract the cube from the period, annexing the second 
period to the remaiiKler; \ > 

Take three times the square of the root already founds 
for a trial divisfir,. and find how many times this divisor is 
contained in the hundreds of the dividend. Pl9ce the re- 
sult in the qui^^tient, and its square at the right of the tti:al 
divisor (supplying the place of tens with a zero, if th^ 
square is less than ten). 

Multiply 30 times the root already found, by the last 
root figtire ; this^ product added to the divisor,' will give 
the complete divisor. • • ; . 

Multiply the complete divisor, by the last root figure, 
subtract the product from the dividend, annex the u^xt 
period to the remainder, and proceed, as before until the 
whole root is extracted; 

• If any complete divisor is, not contained in its dividends 
a zero must be annexed to the root, and two to; the tria| 
divisor, and the next period brought down for a new divi- 
dend. 1 » 

If any figure obtained for the toot^ is too great, dimin- 
ish it by 1 or more, and repeat tb^ work. 

[It may be well to illtistrate to the pupil the alg^Mical forma- 
tion of the cube, by raising. 30-4r 7 to the- third. powpn. 
' In forming the complete divisor^ we «ay, " Multiply 30 tiqaes 
the root already formed^ by the. last root figure,^" because .3 X the 
tens X the units would give t6ns, and a zero must be annexed for 
units. ' 

The square of the units:is wiitten at the right of the trial ^di- 
visor, to render the work more compact. This square being 
units, and the trial divisor hundreds, the two may very properly 
be nnited.3 ;-•'''.«• 
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What is the cube root of 226803438.843904 ? 

226802438.843904(609.84 
6>=216 

tr. dlT. 

3 X6«= 108,01 108,02 

30X6X1= 180 



10981 c. div. 

which it not oontoined in the dividend. 

tr, div. — — — — — 

30X 60«=10800,81 108024,38 

8x60x9= 16200 



1096281 com. div. 9866520 

tr. diy. • 

8X609^= 1112643,64 9359098,48 
30X609X8= 146160 



1 1 1410524 com.div. 891284192 

tr. div. 

3X6098^= 1U556812,16 446256519,04 

30X6098X4= 731760 

44625651904 



U 1 5641 2976com. div. 



The trial divisors, after the first, may be more conve* 
niently found, by adding to the last complete divisor the 
last number used to complete ity and twice the square of 
the last root figure. Thus in the foregoing example, our 
third trial divisor= 1096281 

16200 
2X9«= 162 



trial divisor, 1112643 

1. What is the cube root of 328509? 

2. What is the cube root of 1986091 ? 
8. What is the cube root of 9129329 ? 

4. What is the cube root of 345.357380096 ? 

5. What is the cube root of .062570773 ? 

6. What is the cube root of ^ ; 4f $ ; -f^ t 

7. What is the cube root of 5^\% ; llfj ; 274f t 

8. What is the cube root of 6 ; i; 2| ; 95; aJ71 1 
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0, What is the cube root of j^j^i^j 1 

10. What is the cube root of .0081 1 

11. What is the cube root of 4.160075243787 ? 

The solid contents of similar bodies are to each other 
as the cubes of their diameters, or of their similar sides. 

The solid contents of a sphere may be found by mul- 
tiplying the cube of the diameter by .5236. 

12. What are the solid contents of the earth, 8upposin|r 
it a perfect sphere, whose diameter is 7920 miles? 

13. If a ball 2 inches in diameter, weighs li poundf^ 
what would be the weight pf a similar ball 6 inches iyi 
diameter ? 

14. What is the «ide of a eabical box that will hold! 
bushel? 

15. What is the side of a cubical pile that contains 
2bS cords of wood ? 

16. If a tree 1 foot in diameter, yields 2 cords of trood, 
how much wood is there in a similar tree that is 3/%. 6iiu 
in diameter ? 

17. I^,a ppui^d avoirdupois of gold is worth 9200, and 
a cubic inch weighs ll^o^., what would be the value of a 
gold .bail 1 foot in diameter ? 

18. What is the size of a ball that weighs 27 times as 
much as one 3 feet 6 inches in diameter?^ 

19. If a hollow^spbere 3 feet in diameter and 2| inches 
thick, weigh 12 tons, what would he the diioi^nsions of ^a 
similar Inhere that would weigh 324 tons ? 

.20. What is the side of a cubical block of wood that 
weighs as much as a sphere 15 inches in diameter ? 

PROPERTIES OF CUBES. 

If a cube be divisible by 6, its root will also be ditisi- 
,ble by 6. And if a cube, when divided by 6, has any re- 
mainder, its root divided by 6 will have the same re- 
mainder. 

All exact cubes are divisible by 4, or can be made so 
by adding or subtracting 1. 

All e^act cubes are divisible by 7, or can be made $0* 
by adding or subtracting 1. 
11 
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All exact cubes are divisible by 9, 6r can be made so 
by adding or subtracting 1. 

Every cube is divisible by the cube of each of its prime 
factors. 

ROOTS OF HIGHER POWERa 

When the exponent of a power can be resolved into 
two or more factors, by successively extracting the roots 
denoted by those factors, we may obtain the root desired. 
Thus, as 12=3x2x2, the cube root of the square root 
t£ the square root of a number, is equal to the 12th root. 
So the square root of the square roots the 4th root; the 
cube root of the cube root is the 9th root ; the cube root 
'of the square root is the 6th root, &c. 

The demonstration of the following rule depends upon 

Algebraical principles, and therefore cannot properly be 

introduced here. In its application to square and cube 

.Toot9, the student will be able to trace some analogy to the 

rules already given. 

GENERAL RULE 

FOR EXTRACTING THE ROOTS OF ALL POWERS. 

At the left of the number whose root is required, ar- 
range as many columns as are equal to the index of the 
' root, writing 1 at the head of the first or left hand column, 
and zero at the head of each of the others. 

Divide the number into periods of <as many figures as 
the index of the root requires. Write the root of the left 
hand period as the first figure of the true root. 

Multiply the number in the first column by the root fig- 
ure, and add the product to the second column ; add the 
product of this sum by the root figure to the third column, 
and so proceed, subtracting the product of the last co- 
. lumn from the given number. 

Repeat this process, stopping at the last column, and 
thus proceed, stopping one column sooner each time, until 
the last sum falls in the second column. 

To determine the second root figure, consider the num- 
ber in the last column as a trial divisor, and proceed with 
' the second root figure thus obtained, precisely as with th8 
first. 
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Continue the operation until the root is completedy or 
the approximation carried as far as is desired. 

Jn order to avoid error, observe carefully Uhe value of 
each root figure and each product Thus, if the first root 
figure is hundreds, the number in the second column will 
be hundreds, — in the third, ten thousands,— rin the fourth, 
millions, &;c. 

EXAMPLES FOR THE BOARD. 

What is the third root of 205692449397 1 

10 205692449327(5903 

5thous. 25 mill. 125 bUl. 

6 25o. d. 806,92 

6 50 80379 mill. 



10 (i) 75t.d. 3134,49337 

5 1431 ten thoiis. 313449327 uo. 



(1) 159 hun. 8931 c. d. 

9 1512 



168 (2) 10443 t.d. 

9 53109 un. 



(2) 17703 un. 104483109 c. d. 

The complete divisors are marked c. d., the trial divisors, t d* 
The figures at which the new additions commence, are marked 
(1), (2). The partial dividends by which each root figure is de- 
tennined, are distinguished by a comma. They always termi- 
nate with the first figure of the period that is annexed. The 
abbreviations, thous., mill., &c., show the value of the figqiea 
against which they are placed. 

[The extraction of the square root, and the solution of 
equations of the second power (of which examples are 
given on p. 125), afiford very ready and convenient appli- 
eations of this rule. The determination of the first root 
figure in the higher powers, would frequently be difilcult, 
without the aid of Table V. In the solution of many 
Algebraical Equations, even this table afiR>rds no assist- 
ance, but we are obliged to rely upon trial, for the first 
figure of the root, which being ascertainedi the succeed- 
ing figures will be easily found.] 



■ 
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Sztract the 5ih root of 858533233.56832. 

10 essSsaaak-sesmnsi 

< Mat. 30 band. SIO tbcMM. ISOO ten thou. 7770 bund^Uiont. 

e 30 SIO 1390 cd 8093,3S3i 

7S 048 5184 00900301 



]ft 100 884 (])e480t.d. 139d60dl5,O83O 

106 1S90 Sl90301an. 1303093150833 

18 810 (1)3180 0000630 1 cd. 

144 80301 nn. 



94 (1) 300 S1903qi (S} 09SS9305 1. d. 

301 an. 36003 4554£S8410 ten thooi. 

0) 301 anl 36301 8233904 000840578410 c d. 

1 308 36900 

30003 (8)8909810 

303 7454308 thoofl.' 



303 36000 8877904806 
I 304 

304 (8)37810 

• 1 0104 hond. 



(8) 3058 tenth! 3787104 

The additiono to the left hand colamn may be made mentallTy 
and thas shorten the labor. There are other abbreyiationo, vsi 
which the student is referred to the Chapter on Numericai Ap- 
proximations. 

The first root figure in each of thevfoUowing examples, may be 
fiMind by the table of Powers and Roots. 

1. £xtraet the square root df 350026681. 
. 2. Extract the square root of 3 ; 5 ; 6.5. 

3. Extract the cube root of 2924207. 

4. Extract the cube root of 13 ; 12.5. 

5. Extract the fifth root of 65.7748550151. 

6. Extract the 7th root of 1.24668829235 3624506368. 

To show this universal application of the rule, we will 
solve a question containing many of tUfe powers of a num- 
^^1^. At the head of the columns we write the coefficients* 
eT all the powers, from the highest to the lowest, substitute 
ing a when any power is wanting. The first coefiicient 
^ then multiplied by the root figure, and the product ad- 

'* A coefficient is a figure indicating the number of times any term: is 
employed. Thus, in 7 times the 5th power, 7 is the coefficient of the 
5ch power. 
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ded to the second coefficient, the product of this sum by the 
root figure, added to the third coefficient, and so on. 

EXAMPLE FOB THE BOAKD. 

7 tiroes the 5th power, minus 2 times the 3d power, plas 5 
times the second power of a certain number, is equal to 1405569. 
63125. What is the number?* 

We commence with writing in order the coefficients, 7 for the 
5th power, for the 4th power,— 2 for the 3d power, 5 for the 2d 
power, and for the first power. Then, as the number has two 
integral periods, the first figure of the root will be tens. Find* 
ing by trial that 1 is the first root figure, we add 10X7 to 0; 1^ 
X70 to — 2 ; &c., as in the following solution : 



7 
70 


—2 

700 

698' 
1400 

2098 
2100 

4198 
2800 

(1) 6998 
357 

7355 
364 


5 

6980 

6985 
20980 

27965 
41980 




69850 


1405569.53125(11.S 
698500 . 


70 
70 


69850 c d. 
279650. 


707069 
426800 


140 
70 


(1) 349500 t. d, 
77300 


280269.53165 
280269.53125 


210 
• 70 


(1) 69945 
7355 

77300 
7719 

85019 
8090 


426800 c. d. 
85019 


( 


280 
70 


(?)511819t. d. 
48720.0625 




(1)350 
7 


560539.0625 




357 

7 


7719 
371 

8090 
378 


(2)93109 
43^1.125 




364 

7 


97440.125 




371 
7 


(2)8468 
194.25 


The numbers are writ 
to add the respect 


:ten in fall, in erde^ 


378 
7 


8662 25 


m 


(2) 385 
3.5 










388.5 











* The equation stated algebraically, would be, 7«' — .2sr' + ^^ 
1405569.53125. ^ 
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The first root figure in the following examples wtVLsi be 
found by trial. ^ 

7. Five times the third power, plus three times the 
second power of a number, added to twice the number, 
ftiake 9849968. What id the number? 

8. A man being asked his age, replied : " If 3 times 
the square of my age be added to 5 times my age, the sum 
will be 2668." What was his age ? 

0. 7 times the 4th power +2 times the third power-^9 
times the second power of a certain numbers 2 1209 12599; 
What is the number ? 

10. The 5th power of a certain number, diminished by 
23 times the number, Equals 14025514846. What ii the^ 
number? 

11. What is thairiumber whose 5di power -f 5 times its 
4th power— 631 times its second power = 42(6291 377it9? 

12. What is that dumber 5 times whose 4tb power -f 25 
times its Sd power +125 times its ^d pow.er= 1364615. 
9375 ? 

13. What is the number of miles from New York to 
Baltimore, if 13 times its 4th power -f- 79 times its 3d 
power— 93 times its 2d pOwer,= 17848292769? 

14. The 6th power of a certain number exceeds its 2d 
power by 65944160560800. What is the number ? 

15. Extract the cube root of 3 ; tlie 5th root of 4 $ the 
7th root of 5. 

16. What is the value of or, if 5a;5 + 3a?* + 17a:=1603. 
5686129037 ? 

When two equal quantities are connected by the sign of equal- 
ity, as in the above example, the whole is called an eqitation. 

A QuAi>RATic Equation, is one in which the highest power of 
the unknown quantity is the square. 

17. Find the value of x in the quadratic equation 9x* 
+7ar=780. 

18. Find the root of the quadratic equation 2a;^-{-5ar=: 
87125. 

19. What is the value of Xy if 9a:3 + 130?= 58006 ? 

2Q; What is the value of x in the quadratie equatidOy 
4*2 +x= 159.3275? 
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CHAPTER XVII. 

ARITHMETICAL PROGRESSION— OR, EQtJIDIF- 

FERENT SERIES. 

AseHes of numbers, in which the successive tertns in- 
crease Or diminish uniformly t>y the same hutnb^r, is called 
an Arxthmetical Pbooression, — Progression bt Dif- 
ference, or EauiDiFFERENt Series. The difference be- 
tween the sdccessite terms, is called the ik)^mlnt>h differ* 
ente» The first and last terms of the series are ti&Ued tte 
ex^refliei ; the other terms the i^mi^. 

Thu^i in the ascending series, — 

2, 4, d, 8, 10, 12, 14,. 16, 

the extremes are 2 and 16, and the common difference is 2. 

In the descending series, — 

2Q, 16, 12, 8, 4, 0, 

the extremes are 20 and 0, and the eommon difference is 4^ 

Any Uiree of the five following things being given, the 
other two may be found : 

1. The first temij 

2. The last term. 

8. The tiomber of tertns. 
4* The common differenee* 
5. Th^ ^un^ bf all the ierhis. 

PROBLEM L 

One of the extremes, the common difference, and the 
nliQiber of t^rms being given, to find the other extremo 
and the sum of all the terms. 

What is the tenth term of an aeeeiiding series, the first term 
Vfiifig .1 and the common difference 4 ? 

The second term will evidently be 14-4; the 3d, 1+2x4; 
the 4th, 1+3x4, and so on to the lOkh, which is 1+9x4 or 3t. 

What is the sum of th^ first ten terms of the above series 1 

To obtaiit e rale foir finding the sum, we Will ihv^ Xbto Whole 
series, and write it under itself. In this manner we shall evi« 
dently obtain tWicb the 6um of the series. And we may more- 
over observe, that the sum of ihe extremei %$ equal to fft^ Mm ff 
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anjf two UrmB equally distant from the extremes^ or to itoiee Ike 
middie term, whm the number of terms ia odd, 

1, 5, 9, 13,*17, 21, S5, 29, 33, 37. 

37, 33, 29, 25, 21, 17, 13, 9, 5, 1. 

38, 38,^ 38, 38, 38, 38, 38, 38, 38, 38. 

We thus have 10 times 38, or the number of ierme muUtpSed 
b^ the turn cf the extremes, which is equal to twice the sam de- 
sired. Hence we derive the following 

To obtain the last tenn, multiply the commoa difference* 
by the number of terms less one, and if the seriea is as*, 
cending, add the product to the first term»— if decreasing, 
subtract it from the first term. 

To obtain the sum of the terms, multiply the number 
of terms by the sum of the extremes, and divide the pro- 
duct by two.* 

1. The first term of an equidifferent series is 5, the 
common difference 2, and the number of terms 11. Find 
the last term, and the sum of all the terms. \ 

2. What is the sum of 45 terms of the natural series, 
1, 2, 3, &C.1 

3. Find the 2dd term, and the sum of 23 terms of the 
series 1, 4, 7, 10, &;c. 

4. How many times does a clock strike in 12 hours I 

6. The first term of a descending series is 30, the com- 
mon difference i, and the number of terms 38. Required 
the last term, and the sum of the series. 

6. If 1 travel 100 miles to-day, and 5 miles less on each 
succeeding day, how far shall I have gone at the end oi - 
the 17th day, and what will be the length of the last day's 
journey ? 

PROBLEM II. 

The extremes and number of terms being given, io find 
the common difference. 

The first term of an equidifferent series is S7, the last term 8, 
and the number of terms 9. What is the common difference ? 

The last term is found by Problem I. by subtracting 8 times 

j^afci^™*™^*^^^^'^— .^ ■■ I ^*-^^» I « ■■,■ ■■ ■■ ■■ ■ I ^»^^^ II ■■ I ■ III ■ —^^^^— I ■■ » M »^^^^—^^»^^—^»^— 

. * If the given term is the lasi termf invert the series, and work by 
the same rule. 
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the common difference from the irsi term. Then the difference 
of the extremes 24, must be 8 times the comm<5n diflferenoe» 
which is therefore 3. 

RVIJB. 

Divide the difference of the extremes by the nadibey 
of terms less one, and the quotient will be the eommdD 
difference. This difference repeatedly added to the less, 
or subtracted from the greater term> will give the inter- 
mediate terms. 

The sum of the terms is found by die preeedirigprobledi. 

7. One hundred and fifly egg^were laid in a row. The 
first was 2 yards, and the last 100 yards from a basket. 
How far were the eggs apart, and how far must a person 
travel to pick them up singly and lay them in the basket 1 

8. A man had 15 children, whose ages were in Arith- 
metical Progression : the youngest was 8 years old^ and 
the oldest 24. Required the conmion difference of ihoir. 
ag«s. 

9. The extremes of an equidifferent series are 1 and 
11, and the number of terms 25. What are the meaa 
terms? 

10. Insert 12 arithmetical means between 20 and 50. 
[As th^re are 12 means, the number of teiins must be 14.] 

11. Insert 13 arithmetical means between 3 and 4i. 
12.«»A man commenced walking for exercise, daily in* 

ereasing the distance by equal additions* . The first day, 
he walked 4 mil^s, and on the 15th day he walked 7i 
miles. What was the daily increase 1 

PROBLEM in. 

The extremes and common difference being given, to 
find the number of terms ? 

The extremes are 45 and 10^ and the common difference is 6. 
What is the number of terms. 

By Problem L the difierence of the extremes is equal to the 
common difference multiplied by the number of terms less one. 
Then the difference of the extremes 35, divided by the conmion 
difference 5, gives 7, which must be equal to the number of terms 
less 1. Therefore Uie number of terms is 8. 
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Divide the difference of the extremes by the common 
difference, and add 1 to the quotient. 

13. What is the sum of the series 2, 4, 6, 8, &p., to 
1000 1 

,14. What is the sum of the descending series 100, 99s, 
09, 98i, d£C*, the last term being ? 

16. The first term of a series is 11, the last term 2, and 
the common difference 4* What is the number of terms ? 

16. The first term 2i, the common difference^, and the 
last term 90, being given, required the number of terms. 

PROBLEM IV. 
The extremes and sum of the terms being given, to find 
the number of terms. 

RUUB. V 

Divide twice the sum of the terms by the sum of the 
extremes. 

17. The sum of the terms is 22i, the first term 4, and^ 
the last term 11. Required the number of terms and the 
common difference. 

PROBLEM V. ^ 
One of the extremes, the number of terms, and the sum 
of the terms being giv^n, to find the other extreme. 

RULE. 

. Divide twice the sum of the terms by the number of 
the terms, and subtract the given extreme from the quotient. 

' 18. The sum of the terms in an equidifferent series is 
27, one of the extremes is 4, and the number of terms 8. 
Required the other extreme and the common difference. 

PROBLEM VL 
The number of terms, common difference, and sum of 
the terms being given, to find the extremes. 

RULE. 

Divide the sum of the terms by the number of terms. Then 
multiply the common difference by the number of terms less one, 
and subtract half the product from the first quotient for one ex- 
treme. For the other extreme add half the prodaet to the qnotienfr 

Problems IV., V., and VL, are all readily dedueed from Pror 
blem I. 
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CHAPTER XVin. 

GEOMETRICAL PROGRESSION, OR CON- 
TINUAL PROPORTIONALS. 

A 8BBIES of numbers whose successive tenns increase or 
diminish uniformly in the same ratio, is called a Psoorbs- 
8ION BY Quotient, or Geometrical Progression. The 
numbers iftay also be regarded as a series of Coiitinual 
Proportionals. The ratio has already been defined in the 
Chapter on Proportipn* As in Arithmetical Progression, the 
first and last terms are called the extremes^ the other terms 
the means* 

Thus in the ascending progression, — 

1, 3, 9, 27, 81, 243, 
the extremes are 1 and 243, and the ratio is 8. 

In the descending progression, — 

24, 12, 6, 3, 1, 1, 1, VV, 
the extremes are 24 and ^, ana the ratio is ^. 

From the nature of the series, it is evident that any four 
successive terms of a Geometrical Progression, constitute a 
foroportioii ; as 1 : 3 : : 9 : 27, 3 : 9 : : 27 : 81, &c., in the 
first of the oi^ve series; 12:6 : : 8 : |,6 : 3: : | : |,dEe. 
in the second series. 

« PROBLEM I. 

. One of the extremes, the ratio, and the number of terms 
being givmi, to find the other extreme* 

The first term Qf an faioreasiiig geometrioal series is 9, and the 
ratios. What is the sixth term 7 

The second term will be 2 X 3; thethird,9 XdX3or2x3>; 
the ibnrtii, 2x3>x3, or2x3',and so on,to thesixth, which is 
9 X 3^ If the sixth term had been given, and the first required, wo 
should OYidentiy luive been obliged to divide by 3*. 

RULE, 

JtoMe the ratio to a power whosa index is equal to the 
nmiber of terms less one. - Then for the last term multiply ^ 
and for the first term divide^ the given extreme by this power 
of the ratio. 



We bttt^ already seen in loTolotioD, fliat by adding the axponenti 
of two powers of the same number, we shall obtain the exponent of 
their product Thus 3^ X 3* = 3" ; 5« X 5* =5*, &c This princi- 
ple will greatly assist -us in-finding the powers of tfao ratio. 

What is the 17th power of 2 7 

i,X i 1*6. fi*X 2* == 256 = 28. 9^X .2« » 856 X 256 - 

65536 s: 2» 2" X 2 = 131672 ^ 2»'. ' 

• In this in«tanee we forpi the powers . as high, im, thOf 4th p6wer, 
tii^n multiply ,tj[)e 4^ i power by itself fi>r , the 8th pQwer»<N-^the 8^ 
po^er by itself i[br, the i6|th power,— ^and the 16th power by the 1st 
power for, the itth power. We have, therefore, after obtiainuig the 
'4th power, only Mree multiplications to malse, instean ot'tJdtiun^ 
'Vl>ieiiiW«iUd.oth«rwise have been neeessaiy. 

I. Thefii^t term of a gc»Ofn^trical series is 8, the ratio ^, 
and the Dumber of terms 9. What is the last term ? 

8. What is the Uth.t^i5na,of the,ae?ies .4QQa, 1024,266, 
&c.? 

8. What is ther7th term ^ of i a series, iwhpeeficst.l^rBiiis 
20, and ratio 1.06 ? 

4. What is the amoQiit of 930 for 7 years, at 6 per 
cent. compouilRi interest? 

,5. :What ja^ the an\9upt of <>300 for; yeari^i jat 6 per 
^c^nt. cpnqipo|ipd interest,? * ' '^ '| 

/p. If the grat^.panfs jpf gJfuBs- \n . a^wif^dqw^wst,! ifjill^^ft^ 
second ^ mills, the third 4 mills, the 4th 8 ,0i^)^,^,4^c^,,|v^t 
would be the price of the twelfth pane ? 

7. If 9100 were at simple interest for three years at 6 
.p9r.cei^.>4nd fbe,a|nqv\nt .tfi^,pJ^cp4rP^t,ppp)|^ijid in^wst 

at 6 per cent., what wp}4l4 l)«Q tUe,iiyhQfetfi|[|t»;jmt,^ 

8. The first term is 8, thefrntbij^^vAndribd^tiMimber j^f 
'terins^8. 'What^i the last term? 

9. . -The tWj^Ulh terin, is, 59Q49, ' apfl ,(Jie ^o]^. tl^at k 
the first term? 

10. What principal will amount to '94489.648, in 13 
years, at 5 per cent, compound interest ? 

II. If a farmer plants a jgrainof wheat, and- each year 
plants the product of the precedrnghurvest, how moeh will 



,ha httTvest m Ihe l^th jf^^Ar, the >9mmi imsmm bmng 

12 fold? 

12. A fanner ioquiriog the priqe of a drove of 30 oxen, 
was told that he might have. the w^Ie drove fi>r the price of 
the 9Qth ox, valuii^g the first at one cent, the second at 2 
cents, the third at 4 cent^, and so on, doubling the price of 
each ox for the price of the next. What would be the pride 
per head Bt that rate ? 

18. 'What is the amount of 9275 iibr 9 jream at .4 per 
cent, compound intefest? 

14. What sum would amount to $300 in 10 years at ^ 
per t»nt. compound interest? 

15. What sum of money woidd amount to 91000 in IS 
years at 6 per cent, compound interest ? 

16. What sum would amount to 9^500 in 3 years at 8 
^percent, cooppound interest? 

.17. What would be theiuBountof S2300 in 13 years at 
J per ^nt. coD^HXind interest ? 

Id. The first term of a geomelriQ^I Tories is 41949049 
and the ratio i. What is the fouii^kimth ^IP ? 

The extienes ■> and ratio bttng. giveo^to find < the i sum 9( 
theterms. 

The first term of « periea is 1^, tbsL last tenn Is 2, ^nd the rjitio ^* 
' What is the sum of the series ? 

The series is 163, 54, 18, 6, 2, the sum of which is 2^. 

54,~18,'6,'9, >f, b«tM«her BSriSS obtainsd by 
multiply ing each term df the' first series Vf the ratio. 'SobtMeliiig^ tlie 
second series from the first, we have ISI^fW^uchls the <HfosDO» be- 
tween the first term and the last term multiplied by the ratio. It is 
also ( of the smn of the first series, since it is obtained by subtracting 
. -I of the series from the whole seri^ Then, if we divide, by .|« or the 
difl^ence between the ratio and 1, we shall obtain the desired. siim. 

RU1.E. 

, MuUiply, ike t(git$( term bif^^hcrodofand dimde the difer^ 
eace In^men the product andthejirst term by ike different 
httween the ratio and 1 • 

12 
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19. The first term 9, the ratio ^, s&d the last term ^^^p 
are given. What is the sum of the series 1 

20. What is the sum of 12 terms of the progressioii 2, 8, 
.32, &c. ? (The last term is found hy Problem I.) 

21. What is the sum of the series 2, 1, ^, |, &c. to infin- 
ity ? (The last term in any infinite decreasing series is 0.) 

22. Required the sum of the infinite series 7, |, ^, &c. ? 

23. If I lay up 9100 every year, to^^what will the whole 

amount in 10 years, at 6 per cent, compound interest ? (The 

,1st term is 100, the ratia 1.06, and the number of terms 10.) 

24. What would be the amount of an annual saving of 
#300 for thirty years, at 6 per cent, compound interest f 

25. Sysla, the~ reputed inventor of the game of chess, is 
said to have asked as a rewar(|, one grain of wheat for the 
first square on the chess-board, two for the second, and so 
on in geometrical progression. What would have been the 
amount of his reward, there being 64 squares on the board, 
and 9200 grains of wheat in a pint ? What would be the 
height of a cubical bin that would contain it, supposing the - 
base to be 10 miles square? 

26. A Uacksmith agreed to shoe a horse for the amount 
of 32 nails, at 1 mill for die first nail, 2 mills for the second, 
4 for the third, and so on. What was his charge ? 

27. What is the sum of the infinite series 6, 1^, |, ^^ &c. ? 

28. What is the sum of 20 terms of the series 10, 5, 21, 
1^, &c.? 

29. If a man commences at 21 years of age, and annu- 
ally puts 9500. at compound interest, how much will he be 
worth when he is 50 years old 1 

PROBLEM IIL 

The extremes and ratio being giren^ to find the number 
of terms. 

RULE. 

Divide the last term hy the firtt^ and add one to the 
index of thai power (jf the roHot which is eqmvdleni to the 
quotient. 
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80. A man made several paym^iU in GecNooetncal Pro- 
gression, each being twice as large as the preceding. The 
first payment was 84, and the last $512. What was the 
number of payments and what was the whole amount of 
the debt? 

PROBLEM IV. 

The extremes and number of terms b^ing given, to find 
the ratio. 

RtJLE. 

Divide the Xasi term by the Jirst^ and extract the root cf 
the quotient which is indicated by the number of terms less 
one. . 

This and the preceding rule, are readily deduced firom Problem h 

31; The first term in a GeomeUrioal series is l^and the 
eleventh term is 1024. What is the ratio? 

32. The first term is 256, and the fifth term 81. What 
is the ratio ? 

33. The first term is 2, the last term gfl^y and the num- 
ber of terms 6. What is the ratio ? 

34. An estate of 8200 amounted to $264.86, in seven 
years at compound interest. What was the rate per cent? 

85. At what rate p^ cent, will $1000 amount to 91689.48, 
in nine years at compound interest? 

36. Insert 2 mean proportionals between 1 and 6. (As 
there are to be 2 means, the number of terms is 4, and the 
extremes 1 and 6.) 

37. Insert 4 mean proportionals between 3 and 96. 

38. Insert 5 mean proportionals between 4 and 2916. 

39. Insert 3 mean proportionals between 5 and 6480. 

40. Insert 4 mean proportionals between 1 and 4. 

The remaining Problems in Geometrical Progression, are 
of little interest. 

By observing the formulas on the following page, we shall 
perceive a striking analogy between Arithmetical and Geo- 
metrical Progression. The continual product of all the 
terms in a G^m^rical aeries* is denoted by |i. 
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^ _ (g + /) n 



p = V (a zr 

Thus in oomparing the first table with the second, we see 
that muUiplieaiBion corresponds td oddiHan ; 

dimMton *' ^' subtrcusHon; 

involution '* ^' midtiplicaHon ; 

evoltUion <' *' cfiomon. 

If, therefore, we had a series of numbers bearing the same 
ratio to the natural series, as an Arithmetical to a Geome« 
trical Progression, the labor of multiplication would be re- 
duced (o that of simple addition, and involution to simple 
iHultipliisai^n. Slloh a series constitute! a Tabu ot Looa- 

BITHm. 



CHAPTER XXX. 

HARMONlCAi; ]?&(5GftESSI0N» 

^ttim three numbers are suc^h that ^efimt is to the thiH, 
as the difference of the first and' second is tb' to diifeBeBoei 
q€ the deoond and third, ibey aro said to be in HAWioiiiqAL 
PttoM>inri«R-< and a steries (^ nu9iber» ia cixntifiu^ h&^moK 
nical proportion, constitutes a Hakmonical Prporbssion. 

The reciprocal of a number, is the q,uotieDt of 1 by the 
number. Thus ^ is the reciprocal of 2 ; 4 is the reciprocal 
of J ; I is the reciprocal of f, ^. TTkr reciproeab of 
anp e^tddiffefetU series form a MrwoMcdl proportion. 

Two numbers being given to find a third in harmonical 
proportion. 

• Sd called, becftuiie' if a milsieal ttring be^ cKvNMI ia haMwOidd 
jNToportion, tho different parti w^ viteate- ia ttitem 
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m 

Consider the reciprocals of the numbers as two terms of 
an eqtddifferent series. The third term toill be the red" 
procaJ of the number sought. 

, Find a third harmonical proportional to 120 and 40. 

The reciprocals are j^q* and ^V or jIq. The third term of the 
equidiffereat series is i^j^y and its reciprocal 34 is the harmonical 
proportional sought. 

. 1. The first two terms of a harmonical progression are 
60 and 30. Required the ten succeeding terms. 

2. The first two terms of a harmonical pxoportion are 
848075 and 69615. Find the six succeeding terms* 

PROBLEM 11. 

» 

To insert any number of harmonical means between twa 
numbers. 

RULE. 

Find as many arithmetical means between the reciprocals 
of the given numbers. These means vnll be the red', 
procals of the harmonical means* 

Insert 4 harmonical means between SO and 120. 

The reciprocals are -^ and f^V ^^ lijS '^^ T3V* '^^ ^^ 
arithmetical means are y|^9 j^i^) ^ |^ and j^9 whose reciprocals 
vo 34, 30, 40 and 60, — ^the desired harmonical means. 

3. Insert 7 harmonical means between 630 and 5040* 

4. Insert 8 harmonical means between 10 and 60. 

5. Insert 2 harmonical means between ^ and ^. 

6. Insert 4 harmonical means between | and |^. 



CHAPTER XX. 
ANNUITIEa 



Any sum of money to be paid regularly, at stated periods, 
k called an AimuiTY. The payment may be stipulated for 

12» 
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a given ouniber of yean, iii Wbieh case it is caQed an an- 
nmiy certain^ or it may be dependent upon some particMlar 
ctrcumstaQoe, as the life of ode or more individuab. The 
latter is called a condngent annuity. A perpetual annuity t 
is one which can only be termiaafed by the grantor, on the 
payment of a sum vlliOse interest win be ecjuivalent to the 
ammity. Of this character is the consohdatedf debt of 
England. 

An anmnty in poasessum^ is one on whicih tber6 is a pre- 
sent daifii ; an anmdiy in reveriian^ or deferred aitnnity, is 
one that does Hot conimenoe uiitil the lapse of a stated time, 
ar tha tx a pufi apc^ of soiov uncertain cpteot^ as the deatbof 
an individoaL 

The pregeni worth of an annuity, is the sum which, at 
compound interest for the time of its duration, would amount 
to the sum of all the; payments, each being placed at com- 
pound interest cis It became due. 

PROBLEM I« 

To find the amount due on an annuity which has remained 
unpaid a given titne. 

As the payments are all at tofapoand interest, this cdse evidently 
falls under Problem. 11^ in GeooMlrieal Pft^gfessimi. 

EUL^« 

Find the gum of a Oetmetrical Progrestitm, in whidi 
the jlM term Uf (hi wtAHtttp^ the ratio is the amount cf 
91.00 for the time that eh&uld elapee from one payment to 
another, and the number of terms is the number of pay- 
ments due. 

1. If a person saves 9250 per annum, and invests it at 7 
per cent* compound interest, how much will he be worth at 
the end of 25 years 1 

2. What is the amount of an annuity of $500 payable 
semi-annually, forbom for i years, at 6 per cent, per annum? 

8. What is the aniount of a (ttiart^Iy annuity of 9400, 
in arrears for 5 years, at 5 per cent. ? 

4. What is the amount of an annual salary of 81000 for 
10 years, at 6 per ceat. t 



1^. What is tfie dmounf of a quartirly rant of 9900 tot 
8 j^ean, ft^ 9 per oenK. ? 

'6. What » five amount of a pension of f400 a year, 
payable semi-annuaily, for 8 years and 6 months, at 7 per 
cent, per annum 1 

7. What lis the amount of a rent of 9l500yrteB years fixri 
born, at 5 per cent, per year? 

8. An estate that yields an annual income of 92000, is 
offered for sale for the amount of 10 years income at 6 per 
cent, compound interest. What is the price of the estate? 

9. What is the amoottt of a iakry of $1300 ibr 16 
yoaxs) at ^ percent^ compound interest? 

PROBLBM li. - 

/ 

To find the present worth of an annuity certain. 

What is the present worth «f a Bemi-anniial rent of tSOO, ibr 6 
yean at 6 per cent ? - 

By the preceding Problem, we find that the rent at the expiration 
dif the 6 years, wiU have amounted to #7096^15. The ^fuestion is, 
therefore, to find the present worth of ^096.015 due in 6 years, at m 
oompoand interest of 3 per cent, semi-annually, whioh ia done by 
Problem I., in Geometrical Pro^frqasion* 

Uivide the amount of tJie annuity^ (Jbund by Problem /•)< 
bff the amount of 81.00 ^or the same time. 

10. What is the present worth of an annual salary of 
8800 to continue 8 years, at 5 per cent, compound inteiest?^ 

11. What is the present worth of an annual income of 
8500, to continue 11 years, at 6 per cent, compound intereiti 

12. What is the present worth of a quarterly t^t of 
8200, to continue 5 years, at 7 per cent, ebmpound interest! 

18. What is the present worth of a semi-annual pension 
of 8175, to continue 9 years, at 4^. per cent, compound in- 
terest? 

14. Wiiai IS the present worth of an annuity of 83000 
for 7 years, at 8 per cent, compound interest ? 



140 ANNUITIES. 

' 15. What sam inTesicd at 6 per cent compound intereBf, 
will yield me an income of 91600 per annum, for 25 years t 

16. What sum at 5 per cent, will j'nAd an annual income 
of •1200 for 15 years 7 

17. A gentleman wishes to present his estate to his chil-^ 
dren, reserving enough to yield $700 per annum for 15 
years. How much must he reserve, allowing 5 per cent, 
compound interest ? 

PROBLEM III. 

x 

To. find the present worth of a perpetual annuity. 

The present worth of a perpetual- anniiity, b a sum whi<di wanld 
yield an interest equivalent to the annuity. As the interest is found 
by multiplying the principal by the rate, the principal may be ftund 
by dividing the interest by the wte. 

RULB. 
Divide the annuity hy the rate per cent, 

« 

16. For how much should an estate that rents for $175 
per year, be sold, to allow the purchaser 6 per cent, interest 
on his investment 1 

19. What is the par value of an annual income of £500 
in the 4 per cent, consols.* ? 

20. What sum of money must be laid out in the 3 per 
cent, consols., at 68 per cent, of the par value, to yield an 
income of £1000.. 

21. What sum of moirey at 4i per cent, will yield an 
annual interest of 8620 ? 

22. What 8UI99 invested in an estate that rents fcnr 9400 
per annum will yield an interest of 8 per cent. 1 

23. A farm rents ^r $750 per annum. For what price 
should it be sold, wh^i money is worth 6 per cent, a yearl 

24. What sum will build a wall worth $1000, and renew 
it every 15 years, at 5 per cent, compound interest t 

* Consols^ is an abbreviation for the consolidated amraitieB of the 
British National Debt. 



25* A railroad has iiBeiEOQiiBCiiiQKed through a fiirm, in 
eoDsequeaice of which, the owner. of the estate is obliged.. to 
expena 8400 in fencing, that must be renewed at the expi- 
ration of every 12 years. What sum should he now re- 
ceive, to compensate him for the required expenditure, money 
being worth d per cent, compounds interest 1 

PROBLEM- l¥. 

The present worth of a obtain anouity being' giv«n, to fihd 
the annuity.. 

RULE. 

Find> the finat term of a Ge cmUn cal Progremanfin 
whick the mm . •» the amount of the annuiiifi for the wkoim 
iimej the ratio ie the amouut ^ $1.00 far the tiwie thai 
dapeee heimeen two succemve paymenUt and the mimher 
ofterme i9>ihe number of pe^ifmente, 

26. The present debt of Pennsylvania (in 1844) amoontlp 
teiabout#4000000Qi.which.beffrsian iaterwrt of 6 per oent. 
perannum^ payable sDmr- annually. What semi-aimual ap-: 
propriatioD wMk extingui^ the debt in 4Q years t 

. 27. What sum of money must! a man. la^ up aBmially, to 
amount to. 8^10000- in 20 years,, the iiivestmeatft being all 
made at 6 per oent« compound interest ? 

28. A builder takes a lease of a lot of ground for 2& years, 
and erectsi buildings on it which cost him'920000. AUowing 
money to be worth 6 per cent compound interest^ what c2ear* 
anniual rent must he receive from the buildings to reimburse 
his expenditure, at the termination of the Tease, — ^the rent 
commencing one year afler the lease is given ? 

29. The executoss of an estate wish to dispose of an un- 
expired lease that has 8 years to run, for a premium of 
•1500. What amount must be added to the annual rent,, 
for that purpose ? 

* The clear annual rent, is the amount receired after deducting 
ground-rent, taxes, and other expenses. 
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To find the present worth of an annuity in reversion. 

BULE. 

Find the present wcrth tf the annuity until the eom- 
meneement o^ the repernouj and aJio the present worth until 
its termination. The difference of these two values will 
give the present worth of the reversion. 

30. What is the present worth of an annuity of 91 100, to 
commence in 3 years and continue for 8 years, interest at 6 
per cent 7 

31. What is the present worth of a perpetual annuity of 
9300, to commence in 2 years, at 6 per cent, iilterest 7 

82. A father leaves an annual rent of $400 to his eldest 
child for 5 years, and the reversion of it for the 8 succeeding 
years to his youngest child. What is the present worth of 
each legacy, at 7 per cent. 7 

. 83. What sum must be paid, allowing 6 per cent, com- 
pound interest, to extend a lease 7 years, — the clear annual 
rent being 8500, and the lease having 4 3rears to run 7 

34. What is the value of 93000 rail-road stock, that will 
yield no income for 4 years, but on which, after that time, 
there' will be an annual dividend of 9 per cent, for 21 years 7 

85. What is the present worth of a reversion of 8700 
per annum,. to commence in 20 years, and continue 40 
years thereafter, allowing 6 per cent, compound interest 7 

The operations in annuities are generally so tedious, that 
tables similar to those given at the ead of the book, are em- 
ployed in their calculation. 

: The subject of Life ANNtrrriEs, involves the calculation 
of chances, as applied to the duration of life. Tables of the 
probable duration of life at each year, are prepared, and the 
number against each age is employed as a multiplier or 
divisor, for determining the present worth, or the annuity 
itself. 
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CHAPTER XXI. 

EXCHANGE. 

The term Exosakok in commerce, Is generally employed 
to designate that species of mercantile transactions, by 
which the debts of individuals residing at a distance from 
their creditors, are cancelled without the transmission of 
money. 

A Bull OF ExcHAKOK is an order addressed to some person 
at a distance, directing him to pay a certain sum to the per- 
son in whose favor the bill is drawn, or his order. The 
person who draws the bill, is called the drawer ; the person 
in whose favor it is drawn, the remitter or payee ; the per- 
son on whom it is drawn, the drawee. - The drawer is alto 
called the acceptor, when he has accepted, or engaged to 
pay the bills. 

Though fiills of Exchange are originally drawn by credi* 
tors on their debtors, they are very rarely transmitted di- 
rectly, but pass from hand to hand like any other circulating 
medium, and are bought and sold ip the market. When the 
remitter disposes of a bill, he writes his name on the back, 
and is termed the indoner. If he indorses in favor of any 
particular individual, he gives a special indorsement, and the 
indorsee must also indorse the bill if he negotiates it. But 
if the indorsement is blank, the bill may be passed at plea- 
sure from- hand to hand. Every indorser, as well as the 
acceptor, is held responsible for the payment of the bill, and 
may be sued for its recovery. 

InLAim, or Doxxarrio Exohaaob, includes the commercial 
transactions within the limits of one country. FoRDoifEx- 
OHAHOK relates to the transactions of one country with 
another. 

The Tsmi Par of Exchaiiok is the value of the currency 
of one country estimated in the currency of another, by com- 
paring^ the quantity of gold and silver in their respective 
coins. The exchange with England apparently furnishes an 
exception to this rule, the nominal par being 84.44^^ per £, 
whfle the actucd value of the pound sterlii^, which is the 
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real par, is about $4.87. Hence exchange on England is 
generally said to be from 8 to 10 per cent, above par. 

The CoiTBSE OF ExoBANOB, or the fluctuation above or be« 
low par, depends generally on the amounts due between dif- 
ferent countries. Thus when the debts and credits between 
two countries are equal, the real exchange is at par. But if 
New York owes London more than London owes New York, 
there will be a. greater demand for bills on Xiondon, and this 
demand will proiduce a rise in the price, or cause the bills to 
be at & premium The premium, however, can never exceed 
the cost of transporting specie ; for if it did, all debts would 
be paid in money or merchandise, instead of bills of ex- 
change. The ncmindl premium, however, may exceed tbn 
cost of remitting coin, when the nominal par is above the 
real par. 

The operation ofBiUs of Exchange, may be explained by 
a single example. 

If A. c^ Boston, owes B. of Paris,>and C. of Paris owes D. 
of Boston, A. purchases in the market a bill upon Paris ; 
that is, he buys of D. an order on bis creditor C, to pay A. 
or his order, the amount desired. A. indorses the bill, and 
sends it to B., who receives payment from C. Thus the two 
debts are cancelled by ^ single remittance ; the inconveni- 
ence of exporting and rei^importing coin' is removed, and all 
danger of loss is obviated, by sending three btlls, (called the 
First, %cond, and Third of Exchange,) either of which being 
paid the others are void. 

An AoeBPTANOB is an engagement to pay the amount of 
the bill, and may be dther abaoltOe or ^q^udified. An abso- 
lute acceptance binds the drawer when the bill becomes due, 
and in making it, the drawee, usually writes '< Accepted,'^ and 
subscribes his name at the bottom, or across the body of the 
bill. A qualified acceptance implies aomer condition, . as the 
sale of merchandise, &c., and does not bind the acceptor 
until the condition is complied with. If a bill is made paya- 
ble at a certain time after sight, the acce pt a nce ' should be 
dated. 

A bill should be presented for payment during the regular 
hours of business, on the day it becomes due. 

When acceptance or payment has been refused, the holder 
should, give immediate notice to all the parties wham be in- 
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t^ds to hold responsible for the paynaeot of the bill. Thip 
notice is usually accompanied with a Protest, which is an 
instrument prepared by a public notary, stating that accept- 
ance or payment has been demanded and refused, and that 
the holder of the bill intends to recover any damages which 
he may sustain in consequence. 

In some places on the continent of Europe, banks of 
(^posite are established, and exchanges are frequently made 
by transferring the amounts credited on the books of the 
iMink from one person to another*. The deppsites on which 
these credits are based, are called banco, and they usually 
bear a premium above the ordinary currency of-the country. 
Xhis premium is called the agio. 

The comparative market value of gold and silver is con- 
stantly varying, and the mint value is differently estimated 
by different governments. Thus, in England the relative 
worth of the two metals is as 1 to 14.29, in France, as 
1 to 15.52, and in the United States, as 1 to 15.99. In 
England, silver is so much overvalued, that it would banish 
the gold coins from circulation, were there not a statute pro- 
viding that gold only shall be legal tender in all payments 
(of more than 40 shillings. The relative value of the pre- 
cious metals should always be considered, in estimating the 
true par of exchange with any country. 

DOMESTIC BXCHANOB* 

Inland Exchange is usually effected by checks or Drafts, 
similar in form to the following : 

>1275.25 Philadelphia, June 3, 1844. 

Sixty days from .date, pay to James N. Lewis, 
CKT order. Twelve JHundred and Seventy-Five Dollars aad 
Twenty-Five Cents, and charge the same to my account. 

William McNrris.. 
To Markham & Jones, 
Merchants, Cincinnati. 

The premium or discount on drafts, may be owing either 
to a difference in the value of the circulating medium, or to 
fluctuations in the demand. 

The English denominations of shillings and pence, are 

18 
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H^l retained in this ooantry to some extent* At the fomu* 
lion of the Constitution, the continental currency had suffered 
a gieater depreciation in some of the colonies than in others. 
Thus, white a pound in New EIngland was worth $3,331', 
in Pennsylvania it was but $2.66f, and in New York but 
92.50. The value in Federal Money, of the old cucr^ides 
of the difiermt States, is as follows : 

A shilling of New England, Virginia, Kentucky, or Ten- 
nessee, is 16| cents. 

A shiiiing of New York or North Carolina, is 12^ cents. 

A-shillii^ of New Jersey, Pennsylvania, Delaware, or 
Maryland, is 13}^ cents. 

A shilling of South Carolina, or Georgia, is 21| cents. 



CHAPTER XXn. 

DIVISIBILITY OP NUMBERS. 

BvBitr number that cannot be divided by any other nuth* 
her, (except 1,) without a remainder, is called a pRiMi 

irtTMBBB. 

Two or more numbers that have no comniion divisor, are 
said to be prime to each other. Every prime number is 
prime to all other numbers except its own multiples. 
^ There are no known means of determining at once whether 
i proposed . number is a prime, but the following properties 
and rules will enable us to determine all the divisors of any 
number. 

1. 2 is a factor of all numbers terminlited by 0, 2, 4, 6, 
br 8. Botr as 2 will divide 10, it will ateo divide any num* 
ber of tens, or any number of tehs plus 2, 4, 6, or 9. 
Numbers divisible by 2 are called bvbn, — all others, odb 
numbers. 

2. 5 is a factor of all numb^s tenhinated by or 5. 
Fot, as 5 will divide 10, it will also divide any number' of 
lens, or any number of tens plus 5. 

8. 3, or 9, is a factor of all numbers in which the stirti 
t>f the figures is exactly divisible by 3, or 9. For, if fh)m 
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any power of 10, as 10, 100, 1000, ^, we aubtract 1, tli9 
remaifider con^ts entirely of O's, and is, therefoie, divisible 
by both 3 and 9. Hence, any power of 10 is divisible by 
3 and 9 with 1 remainder, therefore, any number of tens, 
hundreds, thousands, &c., diminished by as many units, wUi 
be divisible by 3 and by 9. Let us, then, escamine the num- 
ber 34794. 3 ten thousands — 3 ; 4 thousands — 4 ; 7 hun« 
Areds — 7; 9 tcns-^ 9; and 4 units — 4; each divided by 3 or 9, 
give no remainder. Therefore, 34794 — 3— 4 — 7 — 9 — 4j 
is divisible by 3 and by 9, and if the sum of the numbers sub*' 
tracted, or in other words, the sum of the digits, is similarly 
divisible, the number itself will be so* 

4» 11 is a fiictQr of all numbers in which the. sum of the 
odd digits, (the 1st, 3d, 5th, &c.,) and the sum of the even 
digits, (the 2d, 4th, 6tb, &c.,) are equal, or their difference 
is some multiple of 1 1 . For any number of tens, thousands* 
hundred thousands, &c., (which represent the even digits,) 
increased by as many units, will be divisible by 11. Any 
number of hundreds, ten thousands, millions, &c., (which re- 
present the odd digits,) diminished by as many units, *will also 
be divisible by 11. Take, then, the number 635173. 6 hun- 
dred thousands -f 6; 3 ten thousands — 3; 5 thousands + ^i 
1 hundred — 1 ; 70 + 7 ; and 3 — 3 ; each divided by 11 
give no remainder. Therefore, 635173 — 18 +7 or 
635173 — 11, is divisible by 11, and 635173 itself must 
be so. 

5. 4 is a factor of all numbers, in which the two termina- 
ting figures are divisible by 4, For, as 4 will divide 100, 

"St will also divide any number of hundreds, or any number 
of hundreds plus any number of units divisible by 4. 

6. 25 is a^factor of all numbers terminated by 25,50,75, 
or two zeroes. For, as 25 will divide 100, it will also divide 
any number of hundreds, or any number of hundreds jlu$ 
25, 50, or 75. 

7. Every number that is divisible by two or more num- 
bers prime to each other, is divisible by their product. Take 
for example, 105 which is divisible by both 3 and 5. This 
number may be resolved into the factors 5 X 21 ; 5 X 21 
musty therefore, be divisible by 3. But as 3 will not divide 
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b, it must divide the other factor 21, and the number may 
be resolved into the factors 5 X 3 X 7 or 15 X 7. Hence 
we deduce the following additional properties. 

8. Every even number that is divisible by 3 is also divi* 
sible by 6 ; and every even number that is divisible by 9 is 
also divisible by 18. 

9. Every number divisible by 3 or 9, in which the two 
terminating £gures are divisible by 4, is divisible by 12 
pr36. 

10. Every number divisible by 3 or 9, whose terminating 
digit is or 5, is divisible by 15 or 45. 

' 11. Every prime number greater than 2, is one greater or 
one^less than some multiple of 4. 

12. Every prime number greater than 3, is one greater or 
one less than some multiple of 6. 

13. Every number that has no prime factor, equal to, or 
less than its square root, is itself a prime number. For the 
product of any two factors, each greater than the square 
root of a number, would evidently be greater than the num- 
ber itself. Therefore^ if we attempt the division of any 
supposed prime^ by all the primes less than its square root^ 
aiid discover no factgr^ the number is itself a prime, 

■ « 

TO FIND ALL THE DIVISORS OF ▲ NUMBER. 

What numbers will divide 5940 without a remamder? 

9)5940 We first resolve the number into all its prime fiictors, hj 
3 2970 commencing with 2 and dividing as often as possible, by * 
1485 each of the prime numbers in succession. We thus find 
495 that 41580 =22X S^X 5 X H, or 2x2x3x3x3>^5xll. 
165 It may, therefore, have as many ccMnposite divisors as wo 
55 can form distinct products of these prime fiictors. In order 
11 to determine all the possible products, we arrange 1, with 
1 the powers of the fiictor tliat is employed the greatest num- 
ber of times, in a horizontal line. We then multiply each 
•f the numbers in the first line, by each of the powers of another 
fiictor,— each of the numbers of the preceding lines, by each of the 
powers of a third factor, &/C., as in the following table. 



3 
3 
3 
5 
11 
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3 9 27 = 3» 



2 6 16 64 = d' X 2 

4 12 36 i08 = 3» X 2« 

5: 16 46" 135 = 3» X 6 

10 30 90 270 == S' X 2 X 5 

20 eO 180 540 = 8* X 2' X 5 



11 83 99 297 = 3» X 11 

22 66 198 594 = 3* X 2 X 11 

44 132 396 1188 = 3» x 2« X 11 

55 165 495 1485 = 3'* X 5 X 11 

110 830 990 2970 = 3» X 2 X 5 X 11 

220 660 1980 5940 = 3>X 2'x 5X11 

The Dumbers of the firet line having been arrai^;ed as 
directed, we multiply them separately by 2 and 2*. 

All the numbers of these three lines, are multiplied by 5, 
which gives us three new lines of divisors. 

All Sie numbers of these six lines, are multipli^ by 11, 
which gives us six new lines of divisors. We thus obtain 
48 numbers that will divide 5940 without a remainder, and 
an examination of the table will show that these are a22 the 
divisors, since the prime factors are combined in every pos- 
sible way. 

We are able to determine without actual trial, the number 
of exact divisors of any given number. By the foregoing 
table we perceive that 3^ had 4, or 3 + 1 divisors. 3* X 2? 

has 12, or 3 + 1 X 2 + 1. 3» X 2» X 6 has 24 or 



34-1x24-1X1+1. In like manner each new 
factor can be multiplied by all the preceding divisors, as 
many times as are equivalent to the exponent of its power, 
thus, forming so many new divisors, to be added to tbip pre- 
ceding. Hence, for finding the number of divisors of any 
g^ven number, we have the foliowing 



RULE. 



Add 1 to the exponent of each of the prime factors of 

the given number, and multiply together the exponents thus 

increased. The product thus obtained, is the number of 

divisors sought, 

13* 
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We have already seen that the greatest common divisor 
of two or more numbers, may be readily obtained by the 
aid of a table of prime factors. But by resolving fractions 
by inspection, into their prime factors, we may often reduce 
them to their lowest terms, without finding the greatest com- 
mon divisor. For example, let it be required to reduce 

Si » iSi» llf » and j^^, to their lowest terms. 
Resolving each fraction into its prime factors, we have 

4 X 17 8X5 X7 3 X 3 X 31 ^^^ 5 X 7 X 11 

5 X 17* 3X4 >ril* 11 X 31 ' 5 X 11 X 19* 

Cancelling the factors comtoon to the numerators and de- 
nominators, we have |, j|, ^j, ^^ for the lowest terms of 
each fraction. 

1. Resolve 65340 into its prime factors* 

2. Find all the divisors of 1200 ; of 1620. 

3. How many integral divisors has 1844 1 

4. How many integral divisors has 1900 ? 
. 5. Reduce yV^y^ to its lowest terms. 

6. Is 479 a prime number ? 

7. Is 30907 a prime number ? 

8. Reduce -}^§f to its lowest terms. 

9. Reduce ^^,^^1^ to its lowest terms. 

10. How many integral divisors has 13600? 

11. How many integral divisors has 13475? 

12. What are the integral divisors of 700 ? 

13. What are the integral divisors of 1584? 

14. What are the integral divisors of 2310? 

15. What are the prime factors of 1770 ? 

16. What are the prime factors of 13470 ? 

17. How many integral divisors has 05875 ? 

18. Reduce y^fl^ to its lowest terms. 

19. Reduce jlnV? ^^ ^^ lowest terms. 

20. Reduce |||| to its lowest terms. ^ 

21. Is 21479 a prime number ? 
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22. Is 52099 a prime number? 

23. How many integral divisors has 57660 1 

24. What are the prime factors of 168432 1 



CHAPTER XXm. 

NUMERICAL APPROXIMATIONS. 

The student will hare already perceived, in circulating 
decimals, and the extraction of sard roots, that there are 
many arithmetical operations which never give an exact 
result. There are also others, which, by a t^ious process, 
would furnish an exact answer, but in which we desire only 
an approximate value, and we would gladly know what part 
of our labor may be omitted without afiecting the accuracy 
required. A few of the most important Numbbical Appbox- 
DTATioNs will form the subject of the present chapter. 

In Addition and Subtbactioh of circulating decimals, it 
has been recommended to continue the repetends to five or 
six figures. If we wish to obtain the exact repetend, it will 
be necessary to change all the given repetends into others^ 
containing as many figures as Sie least common multiple of 
the number of places in each repetend. 

Add 17^, 3.f , 419.0§75, 1.985gj, and 331278. 

The numbers of repetend figures are 0, 1, 3, 3, and 4 ; the least 
common multiple of which is 12. The common repetend must there- 
fore consist of 12 figrures, commencing at the lowest place of the giyen 
repetends, which is UnAhxmsand/tks, The numbers will be written as 
ibllowB. 

17.500i0000000000d Adding the repetends, we find their sum 

3.777777777777777 is ^VgVlW/iWlf ' ^^^^^ ^^ ^ 

419.087587587587587 rule for (fivisMn by nmes, we obtain a 

1.9Q5636363636363 quotient 2814510279856. The repetend 

32.127812781278127 is written down, and the 2 carried to tha 

474.478814510279656 column of thousa nd ths. Repetends, thai 

thus conmience and end at the same decimal places, are called •imt- 

lor and eonUrmvawms* 



I 
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Subtract 1.7i2 from 2i37. 

2^379379 The Qpnunoii repetends have 6 %Qre8. From 

1 T42424d the right-hand figure of the remainder we subtract 

1.1955136 ^* becauBe the repetend of the minuend is len 

than that of the aubtrahend. The reason of.this subtraction will 

become evident, if we change the repetends to fractions, and subtract 

1. Add 17.69, 193, 25.75, a.876, 194.43, and 649.287. 

2. Add d.2i9, 63.374, 285.i§, 38.4, .0371, and 43.68. 

3. Subtract 49.287i from 64. 

4. Subtract 2:^^.9931 ftom 1842.94S4 

5. Subtract 11.27 ffom 30.409. 

6. Subtract 2856.036 from 3017.6259*1. 

7. Subtract 43.763 from 288.1954. 

8. Add 21.3, 2dJ2, Mt l9MK2f)l.im^ wd 419. 
d62434. 

9. Add 7.83, 24.1, 79.142, 252,416^, and 17.3d87. 

10. Subtract 4.1956 from 21.28439113. 

In MuLTi?LXCATioif , if only a certain degree of accuracy 
is desired, the product may be obtaii^ed by writing the units^ 
figure of the niultiplier under that figure of the rouUiplicand, 
whose place we would reserve in the product, and inverting 
the order of the remaiaing fi^ures^ In multiplying, we comr 
mence, for each partial product, with the figure of the multi* 
plicand immediately above the multiplying figure, carrying 
the tens, which would arise from tte multiplication of the 
two rejected figures at the right. 

Required the product of 987.619952 by 15.98431, correct to the 
fourth decimal place. 

287.613952 987.613959 

12489.51 15.98421 



2876.1395 28 

1438.0698 575 

258.8525 11504 

23.0091 230Q91 

1.1505 2588525 

575 14380697 

29 88761395 



7613952 

327904 

55808 

1616 
568 
60 
2 



4597.2818 4597.28180769799 
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The umts' figure of the multiplier being placed under the 4th de«- 
fflal of the multiplicund, and the whole midtii^er reversed, the pro- 
diict of each figore by the one above it will be ten-tboiuandthB. There- 
fore the right-hand figure of each partial product, will fall in the ool« 
umn of ten-thousandths. In the second product, multiplying 52 by 5 
we obtain 260, which being nearer 300 than 200, we carry 3 to the 
product of 9 by 5. 

The multiplication has also been perfiirmed in the usual way, the 
vertical line showing the figures that are rejected. 

If the multiplioand does not cotitaio enough decimal fig* 
iires to correspond with the inverted multiplier, the deficiency 
should be supplied by annexing zeroes. The same contrac- 
tion may be applied to integers, if we wish only to obtain the 
thousands, millions, &c., of the product. 

11. Required the product of 2869.174381 by 154.49216, 
true to three places of decimals. 

12. Find the product of 176.2428 by 119.43, true to the 
second decimal place. 

13. What is the integral part of the product of 49821.476 
by 25.341 ? 

14. What is the integral part of the product of 51763. 
84926 by 2.4957 ? 

15. Multiply 778148.3219 by 954.638, and reserve two 
decimal places. 

16. Multiply 11817.93642 by 2581.36, and reserve two 
decimal places. 

17. Multiply 4435.81977 by 6.9043, and reserve one 
decimal place. 

18. What is the product of 7716.4295 by 19.87436, 
within .001 ? 

19. Find the product of 63917.48219 by 587.618, within 
one teu'thousandth. 

20. Find the product, true to the 4th decimal place, of 
21.87964 by 2.38917. 

In Division, a similar contraction may be made when the 
the divisor is large, which is also applicable in the extraction 
of roots. 

The first quotient figure is of the same numerical value as 
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the figure of the ditideiid wUchtSUiiids ilnnieiliately over the 
units of the divisor, at the first step of the division. 

Afler the first remainder has been obtained, instead of 
bringing down the remaining figures of the dividend, we may 
cut ofi^ the rightohand figure of th^ divisor at each step, as 
in the following example. 

342.15)28417.95255(83.067 340.15)28417.9| 5255(83.057 
27372 27372 0| 



10450 ^ 10469 

10264 10264 



5 
5 



195 195 

171 171 



035: 

075 



24 23)9505 

24 23|9505 



In the complete division the contraction is indicated by the 
yer^icjEfcl li^e. In. each multiplication, the tens arising from 
the product of the quotient figure by the suppressed figure 
of the divisor, must always be carried as in contracted maU 
tiplication. 

The right-hand figure of the quotient thus, obtained, can- 
not always be eeli^d upon. If greater accuracy is desired, 
the division may be extended further before commencing the 
CQDtractioiu. 

21. Divide 2704.1583 by 361.8901. 

22. Divide 815.3796 by 2X.55487. 

23. Divide X4.289536 by 128.47. 

24. Divide 2.81587 by 2643. 

25. Divide 118.78 by 35.759. 

26. What is the quotient of 6418 by 249.753 ? 

27. What is the quotient of 297 by 36.8569. 

28. Divide 2 by 375.814. 

29. Divide 13 by .278113. 

30. Divide 27 by 65.19428. 



In i>hriiiR^orCttoinuiTfin»I%iett4iJi, we fnay adopt thb 
following rule. 

Make ihe'repetends of the divisor and dividend similar 
and conterminous^ and from the result y considered as whole 
nUmberSf subtract the finite part of each. Perform the 
diinsion vnth the remainders a>s with whole numierst and 
-^tnte quotients will be obtained, 

IMvlde 36M by 5i7i 

5ildSa3)363l9Vdi The example is here solved hj 

^ 36 omt^cted decimal dirinoii* Th» 
5273268) 36919155(7.001191 exact firacticmidquotientM?^^/,*^^ 

36912876 ^'^X^^m' ®^^ tubtract- 

-^ ihg the mute parts of the divisor and 

6279 dividend is the same as reducing the 

^'^^ two numbers to improper fractioos, 

1006 "^^ dividing tiie numerators. 
527 

4U 
5 

81. Divide 27.6 by 8,841. 

82. Divide 8.07 by 42.815. 

83. Divide 89 by 63.432§. 

84. Divide 4.021 by 66.378 

85. Divide 17.68324 by 29.8. 

86. Divide 41.919 by 28,72358 

87. Divide 12^.623 by 24.6l®4. 
38. Divide 76.814 by 364.25. 

* '«9. divide 4.806Hy 18.615843. 

40. Divide 768:432 by 29.57961. 

41. Divide 44.88081 by 27.85. 

Coirrti^BD FiiAcnoira, arise from the approidWiifte VKlitt- 
tion of fwtctlonis whose teritiar are la^, and pmie toemh 
other; If, for cfiample, we desire approxittutte valueaf to to 



166 ^UUBBICAI. APPBOXIXATIOlfB^ 

tectkm ^^ we may ooramenoe by (fividing both iBrras of 
the fraction by the numerator, which gives us — ~. Disre- 

garding the |§, we have I for a first approximate value which 
is greater than the true value, because the approximate de- 
nominator is less than the true denominator. But as the de- 
nominator is between 5 and 6 the fraction is between I and |, 
If we desire greater accuracy, we may divide |f in the 

* . . 1 

* same manner as'the first fraction, which gives us ---. for 

an approximate value of |f , or 



for a second approximate value of the original firactbn. 
Disregarding the ^^, the continued fraction b^mes, 



H 



or ^, which is less than the true value, because the sop- 
posed denominator is greater than the true denominator. We 
therefore know that the fraction is between ^ and A. 

Still greater accuracy may be obtained by reaucing /^ 
which gives us 



6 + 



2 + 2_. ' 

Rejecting the |, we have, 

-i- 1 17 

'^^' ^' 6^' or sr 

for a third approximate value, greater than tlie true value. 
The fraction is, therefore, between J J and fj. 

After one farther approximation, we snould obtain the 
original fraction. In firactions whose t^ms are very lai^, 
as in the ratio of the diameter to the circumference of a 
circle, these approximate values are oflen very useful* 
Theyii moreover, have the advantage of admitting any re- 
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quired degree of aceuracy, for the error in adopting any 
approadmation, is always less than the difieience between the 
fraction taken and the one following. Thus, in the present 
example, if wo had adopted f as tbo true value o^ ^y^, the 
error would have been less than | — ^, or •^. 

For forming the successive approxmiations, we have the 
following 

Divide the greater term by the lesSj and the divisor hff 
ike remainder^ 4*c., €Ls in finding the greatest common 
measure. 

Assume 1 for ike numerator y and the first quotient for 
ihe denominator of the first approximate value. 

Multiply the terms of this fraction by the second quotient^ 
and add 1 to the product of the denominator , for the second 
Approximate value. 

For each succeeding approximation^ multiply the termsi 
cf the last approximate fraction by the following quotient ^ 
and add the corresponding terms t^the preceding fraction. 

If the fraction given is improper, the reciprocals of the 
fractions thus obtained, will be the approximations desired* 

Required less approximate values for the ratio of the circumferenoo 
to the diameter of a circle, one approximate ratio being f i^jr^S* 

100000)314159(3 Equivalent Continued Fraction. 

300000 

14159)100000(7 3 ^ 



99113 7 + 

887)14159(15 
887 



15+ 1 



1+ 1 



25+1 



5289 1 + JL. 

4435 7i 

854)887(1 

854 For ooBvenienoe, the firaetioB 

'13)854(25 maybewrHten, 

fifi Q_Li— -3 JL— Ji 1 1 r 

_*''rv+ I6t 1+ 35+ 1+ 7+ *• 
194 

165 

"^3(1 
29 



4^(7 
14 4 



-g Ist. approximate value. 

^ X 7 =7 

3X7 + 



= 7 

.^ 2d. approaumate valuer 



7. X 15^ + 1 = 106 
{2 X 15 + 8 = 333 
106 X 1 + 7 113 



^z^ ^ ^ 7Z7^ 8d. approximate vidue* 
22 X 15 + 8 = 333 ^^ 



S55 X 1 + 2, = 35^ **. Wo^te value, 

&c., 6cc. 

The reciprocals of these values are, 

« 22 833 *, 355 
Of ~~, — , ana » 

T 106* 113 

Thaseoond ratio is the one given by Archimedes. The 
fourth' is that of Adrian Metius, and is even more exact than 
the ratio 8.r4150, from which we have dehved it. 

42. Required the approximatevalues. of 3^^* 

43. Find the approximate values for Jf Jf. 

44. Find the approximate values for 4|§y. 

45. What are the. approximate values of .785398, which 
is nearly the ratio of the area of a circle, to that of its dr* 
cumscribing square ? 

46. What are the approximate values of fj^ff T! 

47. Find approximate vaAue8<for ^f )||. 

48. Find approximate values for ||;||^!> 

In the BXTBAGTioif or boots, we may commence with any 
divisor, cutting off the right-hand figure at each step, as in 
contracted division. At whatever place this contraction is 
commenced, as many additional root figures will be obtained 
m- are eqnid to tharauHtber of .figures in the divisor leu 1, 
but the last figwe so obtatned cannot always be relied upon. 
To illustrate this piincijple, we will extract the 5th root of 69. 

In applying the general, rule for obtaining any root, the 
pupil will frequently find great difficulty in ^termining the 
value of the figures ill each column. To obviate this diffi- 
culty, he shouM be taught to supply the zeroes, when the 
first root figure is in the place of tens, hundreds, &c., and to 
observe the place of the decimal point in each pnxk^ until 
he becomes famiHar with the process. 
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2 

2 
2 



4 

4 

8 

12 
12 

24 
16 

40 
3.09 

43.09 
3.18 




.8 

8 
24 

82 

48 

80 
12.927 



16 

16 
64 

80 

27.8781 


69^(2.8828285 
92 

87 
92M&4A 


4 

2 


4JB3657 
4.29493 


6 
2 


107.8781 
32.0424 


34159 
29334 


8 
2 


92.927 
13.881 


I80;920§ 
3.246' 


4825 
4407 


10.8 
3 


106.808 
1.4 


143.166 

8.268 


418 
29< 


10.6 

• • • 


46.27 

• • • 


108.2 
1.4 

109.« 

• • 


146.4&4 
22- 


124 
117 




146.07 
22 


• 7 . 
7 



146.89 



I m Mm 



After obtaining the Itod tfud divlsof, we oommeDoe fejeet- 
ing <me figure from the tried divisor, tmo^^tom the nomber ftt 
the foot of the preceding oolamn, three from the third 
column, &c., and proceed in a similar way with «acJi sabee- 
quent trial divisor, until the fignres from the preceding 
columps are entirely cancelled. But in every instance, allow* 
ance must be made for the product of the figures rejected, as 
in simple contracted division. 

49. Extract the square root of 287 ; of 5. 

50. Extract the cube root of 11 ; of 25 ; of 693. 

61. Extract the 4th root of 13 ; of 1.8 ; of 27. 

62. Extract the 5th root of 797.9341. 
. 53. Extract the 5th root of 1.0843. 

64. Bxtract the cube root of 997641.285. 
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55. Extract the cube root of 1.64193. 

56. Extract the square root of 2497681 9542.42. 

57. Extract the 7th root of 27.91. 

The SdUAEE KOOT of any number may be expressed in the form of 
a oontiDiwd fraction, after port of the root is found, — jby making each 
numerator equal to the remainder^ and e^eh dewmdnaior Ofu^l to 
Uoiee the root found. Thns in extracting the square root of 1?, the 
first root fin^iire is 4, and the remainder 1. Then the true root is 4 ^ 
the continued firaction 

J! L-J—i—^-Azc 

■ + 8+ SH- 9-h S+ *»^» 

In like manner, the square rool of 14, is 

3 B B 5 6_ J_ 

Reducing the fraction, we have, first, 

nearly^ giving the first approximate root 3|. Second, 

— = go 5 or IT 

nearly^ giving a second appraximate root 3ll. Third, 

nearly, giving a tbird approximate root 3|il. Tins approximation is 
of use in affording convenient fractional expressions for those roots 
which are of most frequent occurrence. Thus, the diagonal of a 
square is to its side as 'n/S is to 1. By the rule just given, we 
obtain successively for approximate values of ^/ 2, 

The last of these values, 1^£ or £2, is a very convenient one. 

The following is a geDeral rule for the approximation 
of ANY BOOT desired. 

RULE. 
Call the Jirot ttoo figuree oj the root found in the usual way^ the 

ASCERTAINED EOOT. 

Involve the ascertained root to the given power, and multiplff hy the 
index of the root for a dividend. 
Subtract the power of the ascertained Holt from Me eorrtspsn^M^ 
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pmoda 0/ the given number^ for a ditn$or. Dvride^ and r99erve the 
fuotieni. 

7b 6 times the reserved quotient^ add the index of ths root, phts 1, 
for a second dividend, 

7b 6 times the reserved quotient^ add 4 times the index of the roat^ 
subtract 3 from the sum^ and multiply hy the reserved qu/otient for a 
second divisor. Divide, add 1 to the qtiotient, and multiply by the as* 
eertttined root for the true root nearly. If greater accuracy is desired^ 
repeat the process tsiih the root thus found. 

By tfaiB rule, thd number of figures in surd rootS} may 
generally be tripled at ^acb operation. 

The following is the application of the rule, in extracting 
the 5th root of 659901. 

Ascertained root 14. 
14^^ r= 597824 given no. 659901 

index 5 14'^ = 537824 



dividend 2689120 1st divisor 122077 

2689120 -r 122077 s 22.02806, reserved quotient, 
reserved quotient 22.02806 

6- 



. 132.16886 

index + 1 6. 



second dividend 138.16836 
6 X by reserved quotient = 132.16836 

4 X 5—2= 18. 



150.1 6836 
Multiply by 22.02806 

2nd divisor 3307.91764 
188.16836 -^ 8307.91764 = .041768 
1.041768 X 14 = 14.584752, approximate root, 
correct to the fourth decimal place. 

This contraction is of use in extracting the higher roots. 
Any root below the 10th may 1)e obtained in the usual way, 
nearly as readily, and with much greater accuracy. 

58. Find convenient fractional approximations to >/3. 
V 14» 



1^ AKAI^YSXB. 

59. Whit are the approximate fractional values fX ^/5 1 
, 60, Extract the 13th root of 1.08. 

61. Extract the 17th root of 1.004. 

62. Extract the 100th root of 1.07. 

63. Extract the 45th root of 1.2. 

64. Reduce v^ 13 to a continued fraction, 

65. What are the approximate values of the continued 
fraction which is equivalent to ^/ 27 1 



CHAPTER XXIV. 

ANALYSIS. 

> 

All the operations of Arithmetic have for their ohject, the 
discovery of one or more unknown quantities ; and the great 
difficulty in complicated questions, is to perceive the appli- 
cation of the simple ^ules which will lead to this discovery. . 

The examination of any question, in order to determine 
the relation of the different quantities to each other, is 
called Analysis. To keep the unknown terms more con- 
stantly in view, letters are frequently employed to represent 
them, and the work expressed in the statement of the ques« 
tion, is performed on these letters, as if their value was 
known, «nd we were proving the truth of the answer. 

EXAMFLK FOB THB BOARD. 

There is a fiah whose head weighs 9 pounds; his tail weighs as 
much as his head and half his body ; and his body weighs as much 
as his head and tail both. What is the weight of the fish ? 
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l<6t « s the weight of the body. In this ezunple, if the 

9 + I- = the weight of the taU. '^«'»^* ^^ *^ ^^J ^^ 

9 = the weight of the head, known, the answer woaM 

^ _ jp be readily obtained. We 

— 9 + - + 9 thcrefcie represent thie 

4^ =5 i! 4. IB weight, wliich is the un- 

* = jg htown quantity by x. The 

tail weighing as much as 

«= 36. the weight of the body, the head and half the body. 

9 + f. = 27, the weight of the taiL will be represented by 

9, the weight of the head. 9 -f- ^ of a;. 

*— But as } of any number is 

72, the weight of the fish. the number divided by 2, 

4 of a: will be xr -1- 2 or -J , 

* * • > 

The body weighing as much as the head and tail both, 

ar = 9/(w't of head) + 9 + ^ (w'toftail.) 
But 

9 + 9 ar 18, therefore, x =s £ -hl8. 
Now, ifwl8 added to the half of z gives s, 18 must itself be equal to 
-|-'> and twice 18, or 36, to 4». 'Having found the value of », ww 
easily obtain the remaining values. 

The pupil may analyse the following examples, either 
with or without the aid of letters* 

1. A father's age is 7 times that of his son, and the svm 
of their ages is 40. What is the age of each ? 

2. In a <Sertain sehdol there are 45 scholajcs, and there are 
twice as many boys as girls, R^equired the number of each 1 

3. A man performed a journey of 135 miles, going 
twice as far the second day as on the first, and three times 
as far the third day as on the second* How far did he 
travel each day ? * 

4. A., B., and C, entered into partnership, contributing in 
the whole, $4833. B. paid twice as much as A., and C. 
paid twice as much as A. and B. How much did each con- 
trihute? 

5. In a, certaiaschool of 70 scholars, three times as many 



Study Aritknetic as study Latiii, and tvioe as many learn 
to ready as study Arithmetic Hpw many aie there in each 
study ? , 

6. An estate of 97000 was so divided that the widow re* 
ceived (590 more than the daughte^, and the son $1100 
more than the widow. What was the share- of each 1 

7. Divide the number 97 into four such parts that Xhe 
second may be twice the ftr^t, the third 7 more than the 
Second, and the fourth 18 more than the first. 

8. A thief travels at the rate of 6 miles an hour, and after 
he has been absent 5^ hours, a constable starts in pursuit, 
at t)ie rate of 9 miles an hour. In what time will the thief 
be overtaken? 

9. A man wh^ he was married, was three times as old 
as his wife, but after they had lived together 15 years, he' 
was only twice as olc|. How old was each at the time of 
marriage? ^ 

10. A fanner bought some oows and some calves for 
$46i, giving 1^28 apiecQ for the oftws^aod ^9 afiieot &r the; 
ealyesy and there were twio9 as many oaly^ aa CQwa, How 
many were there of each ? 

)1. At a certain electioUi the successful candidate had 163 
votes more than his opponent, and the whole humber of 
votes polled was 1125. How many did each receive ? 

12. What sum of money ^l yield SlSd^SO in 2 years, 
at 5 per cent, simple interest ! 

13. A gentleman distributed 91 .65 among 8 beggars, 
giving the second 25 cents more than the firat, and the third 
t^vide a9 much as the second. Hoif much did ^cl^ r^cei^pe ? 

14, If from three times acertaia numberl? be snbtjsaeled* 
Ae remainder will be 112. What is thQ number ? 

15, A'a.age is 2^ times B's, and the sum of their ages is 
4i9* Required the age of each. ' 

EXAICFLE FOB THE BOARD. 

A man being asked his age, replied, «<If j, ^, j^^ and } 
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of my age and 19 years more be added to my age, the sum 
will be 3 times my age." What was his age? 

Let jr = his age. 

60 60 ^ 60 ■ 60 ^ ' 

60 ^ §0 

19= l?f 
60 

1= ± 
60 

60 s= « 

Afler statmg the question, we reduce all the fraetions to a 
common denominator, and add theni as in ordinary Addition 
effractions. We then find that - 

161ap , 29 ^ "^^^x 



60 60 

Therefore, 19 must be the difference b^ween 

161a? , 180ar . . « . 19« 

and , which is • 

60 60 60 

If 19 = i?f, then 1 = ^, and 60 = ??f or x. 
60 60 60 

16. A merchant owes two of his creditors $1575, and he 
owes the second but -f as much as the first. What is the 
amount of each debt ? 

17. In a certain school ^ the boys learn to read, ^ learn 
to wrke, -^ learn Algebra, ^^ learn drawing, and the re* 
maining 4 study Latin. How many are there in the school 1 

18. One»third of a certain pole is painted green, and | of 
it is painted white, the remainder, which is 8 feet, being in 
the ground. What is the length of the pole? 

19. A man going to market, was met by another, who 
said : « Good morrow, neighbor, with your hundred geese." 
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&» i«jflied : ** I hav^ not a hundred ; but if I had as many 
ntiore, and half as nany more, and two geese and a 'half, I 
should have a hundred." How many bad he ? 

20. Three-sevenths of a certain number exceed ^ of it by 
24. What is the number ? 

21. A man bought S8 pounds of coflbe and 05 pounds of 
sugar ;: >he gave 2 cents per lb. mare for the *oofi^ than for 
the sugar, and the sugar cost twice as much as the oo£^. 
What was the price <^ each per pound ? 

22. The age of a certain man when he was married, was 
to that of his wile, as 11 to 10 ; ten years afterwards the 
proportion was as 16 to 1^. What was the age of each on 
the wedding day ? 

23. There are two nun^rs, sach that if 21 be added to 
the first, the sum will be 5 times the second, and if 21 be 
added to the second, the sum will be 3 times the first. What 
are the numbers ? 

' 24. The sum of ^, j, ^, and ^ of a certain number, is 
575. Required the number. 

25. The sum of three numbers is 96 ; the second is 2 
more than the first, and the third is 4 more than the sum of 
the other two. What are the numbers 1 

26. Two stages are travelling towards each other, one at 
the rate of 5| miles an hour, the other 6^ miles an hour. In 
what time will they meet, if they are now 38| miles apart? 

27. Two men start from the same place and travel in op- 
posite directions, one at the rate of 4^ miles an hour, and 
the other 5^ miles an hour. In what time will they be 100 
miles apart? 

26. A farmer hired a certain number of boys, and twice 
as many men, agreeing to pay each man 75 cents a day, 
and each boy 25 cents. The daily wages of the whole, 
amounted to $5.25. How many were there of ea<^h 1 

29. A gentleman owns a carriage that cost him 3 dmes 
as much as his horse, and both together cost 9720. . What 
was the price of each ? 

80. There is a number to which if ^, |, {, and | of itself 



I 

k 



be aSkfed^ tte sdm will be f of 8; less than I6t WHat is 
Ihemimber? 

31. What nmnfier is' that from which if we dedu<it | df 
iteelf^rand J of the ^maind^, there will be 18 left? 

83. If A. can do | of n piece of work in 5 days, B. can 
do ^ of it in 4 days, and C. can do J of it in 2 days, in 
what time willihey all do f of it by working together?: 

38. Biviefe 87^ into two stwh parti that one may be ad 
Much above 39f as the other id less than 89^. 

34. There are two men of equal ages, but if one was 5f 
years older, and' the other 9J years younger, the former 
WOfold be twicd^ as old as the father. Required their ages^ 

35. If ^ and f of a certain number be added, § of the 
sum will be 1 J greater thaw | of 19 J. What b the number? 

36. A man inquiring the distance to Boston, was told that 
if it was as far again and | as far, and y*^ as far, it would 
be 3^ miles less than 101 j^ miles. What was the distance ? 

37. A laborer received $1.50 for every day he worked » 
and lost 50 cents every day he was idle. He worked twice 
as many days as he was idle, and at the end of the time, he 
received 842. HdW many days did he work? 

38. I and § and ^ aiid y^ of a certain number, make 24. 
What is thenumiber? ♦ 

39. Of what number is 2|, 91 less than i of ^? 

40. There is a pole ^ painted blue, J painted white, ^L 
painted red, and 2^ feet nnpainted. What is the length or 
the pole ? 

41. If a man can do y\ of a piece of work in 3 daydi 
and a boy can do f of it in 5 days, how* long will it take 
them both todo the whole? 

42. A farmer hired an equal number of men anfd. boys, 
giving each man 75 cents, and each boy 37 i cents. How 
many were th^re of each, the wages of the whole being 
•10.124? 

43. What is the height of a steeple that casts' a shadow 
of 76| feet, when a pole 9 feet high casts a shadow of H. 
feet? 
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44. The Dr. side of an account is 9d00, due May 16, afid 
the Cr. side is $600, due May 1. When can the balance be 
paid without loss of interest to either party 1 

45. The- Dr. side of an account is $800, due May 1, and 
the Cr. side is $600, due May 16. When can the balance 
be paid without loss of interest to either party ? 

46. A detachment of four r^ments consisted of 4600 
men. A.'s regiment contained 33 more than B.'s, 95 more 
than C.'s, and 200 more than D's. How many were there 
in each regiment ? 

47. Ei is half as old again as A., C. is twice as old as B.» 
and the sum of their ages is 55. Required the age of each. 

48. B. is 2 years older than A., C.'s age is 4 years more 
than the sum of A*s and B.'s, and D.'s age, which is 48, is 
equal to the sum of the other three. What is the age of 
each? 

40. A teacher being asked the number of his pupils, re* 
plied , <« If I had as many more, and |, and |, and ^^ and 
A as many, I should have 31 less than 200.*^ How many 
bad he? 

50. What sum of money will amount to $1500, in 15 
years, at 5 per cent, simple interest ? 

51. At what rate per cent., simple inter^t, will $700 
amount to $1300 in 11 years? 

^ 52. In what time will $1100 amount to $1750, at 6 per 
cent, simple interest ? 

53. A person, aRer spending i and ^ of 1iis money, had 
$26} lefl. How much had he at first ? 

54. A cistern has three pipes ; the first can fill it in ^ an 
hour, the second can fill it in | of an hour, and the third 
can empty it in an hour. In what time will the cistern be 
filled, if tbey all run together ? 

55. Five-sevenths of a certain number exceeds i of ^ of 
it by 46. What is the number ? 

56. A gentleman has a carriage worth $500, and two 
valuable horses. If the first horse be harnessed in the car- ' 
riage, the horse and carriage will be worth 3 time» as much 
as the second horse. But the second horse and carriage are 
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ti^ther worth 7 tioies as much as the first hosse. What is 
the value oif each 7 . 

57. If 2^ toQs of merchandise caa be carried i of 96| 
roiles for 93.75, what should be the freight of 1 cwt. for 7^ 
miles less than 72f miles ? 

68.^ A hare starts 5 rods before a greyhouad, and riiDs at 
the rate of 12 miles an hour. Afler running 48 seconds, 
the hound starts in pursuit, and runs 20 miles an hour. lo 
what time will the hare be overtaken? 

59. A bathing-tub that holds 147 gallons, is filled by a 
{Ape that brings 14 gallons in 9 minutes, and emptied by a 
pipe that discharge 40 gallons in 31 minutes. Both pipes 
having been left open for 3 hours, it is required to find in 
what time • the tub will be filled if the discharging pipe is 
closed ? 

60. A spendthrift, after squandering I of his fortune, and 
I of the remainder, had $1500 left. How much had he at 
first? 

61. A younger brother received $1100, which was | of 
his elder brothers fortune, and 5 times the share of the dder 
brother was twice as much as their father^was worth. What 
was the father worth ? 

62. Find two numbers m the proportion of 7 to 3, whose 
product is 189. (Let 7x and 3;r be the numbers, then the 
product will be 210:^.) 

63. There is a bin 4 feet high, that contains 299 cubic 
feet. What is the length of one side, the bottom being 
square? 

64. The length of a certain lot is to the breadth as 11 to 
8, and the area is 2673 feet. What are the dimensions of 
the lot ? 

65. The product of two numbers is 398, and the quotient 
of the greater by the less is 23. Required the numbers. 

66. The length of a box is to the breadth as 4 to 3 ; and 
the depth to the breadth, as 2 to 3. What are the dimen- 
sions, the solid contents being 319144 cubic inches ? 

67. Four men joined in a speculation, and the gain was 
so divided that A., B., and C, together, received $487 ; A., 

15 
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B., fihdr D., 9494 ; B., G., and D., 95M ; add A., C, ttMf 
D., $481. What was each man's share of the gain ? 

08. Three men traded in partnership. A. contributed 
41500, B. $2250, and C. the remainder. The whole gafiof 
was 92700, of which C. received $1200. How tttuch did C. 
eoDtribute^arid what did A. and B. gain 1 

' 60'. A. and B. can do [ J of a piece of trorftf^ in 1 day j 
B. and C. can do ,^ of it ; A. and C. can^ do | of it itt th(^ 
same time. In what time will they ail do if workmg together f 

70. An estate of $15000 is fo be dfvideid ^HMong three 
^rsons ; A. is to reicciTe $5^ as often a^ B. ii^ceives $4|, 
and B. is to receive $3i as often as 0. receives $4^. WhiM 
is the share of each ? 

71. Three partners gained $1230, of which A. received 
$400, B. $350, and C. $480. A's stock was in trade 6 
months ; B's, 5 nranths *, atrd C's stock, which was $1800, 
Iras in trade 8 months, ftequired the stock of A. and B. 

72. The . difference between two numbers is 8, and the* 
sum of their squares is 82. What are the fftiiltbets % - (Let 
ap = the less, and ar + 8 =i= the grieatei*. Th«9 equation^ 
Will be 2a^ ^ 16ar -f 64 = 82. As 64 i* Aid&A to 2;«« + 
16x to make 82, if 64 be subtracted froM 82*, fhci remainder 
must be equal fo 2^:^ 4^ 16a;. The valtie of « iti&y then be 
obtained by the general rule for the e:!ictraetioa of roots,) 

73. The difference of two numbers is Jl, tthd^ their pro- 
duct is 20* Required t&e numBersu 

74. The area 6f a! certain fielcl is' 187 Square rods, aiid- 
the length exceeds the breadth by 6 rods. What ar^ the 
dimeliiMonk? 

75. There are two immbers whose difll^r^n^e ils 4^ and 
their product is to the sum of their squares, as 6 to 18. 
What are the nuni^hers? ^ . 

76. Afarhier purch«ised a ntrfnfber of geei^ ktt£&$i4 
He retained 5, afid sold the reinatdder for 1«. 3d. apiece 
more than he paid, thus receiving whast he paid for the whole. 
How matny did be buy ? (Let x =b the number, then IdOOd^ 
-7- X will be the price paid for each, in pence.) 
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CHAPTER XXV. 

MISCELLANEOUS PROBLEMS. 

CHRONOLOO^. 

According to the Julian Calendar «r Old Style, the 
solar year was considered as being 365 days and 6 hours. 
The 6 hours in 4 years amouated to a day, therefore every 
fourth year w^s called a Leap Year, and consisted of 366 
days. 

Hut the true solar year is about 11 minutes less than th^ 
Julian year, and on this account, in 15S2, it was found that 
Spring commenced 10 days later than at the establishment 
of the Julian Calendar. Pope Gregory the XlHth, there- 
fore, caused ten days to be taken out of the month of Oc- 
tober in that year, and to prevent the recurrence (»f a similar 
variation, he ordered the centurial years should not be re- 
garded a? Leap Years, unless the number of centuries were 
divisible by 4. 

This computation, which is called the Gregorian or New 
Style, was soon adopted in the greater part of Europe^ 
but in England and America, the change was not ma^je 
until 1752, when the error had amounted to eleven days. 
It was then ordered that the .3d of September should be 
called the 14th, and the Gregorian calendar adopted /or the 
future. In Russia and Greece, the Old Style is still re- 
tained. 

One of the first seven letters. A, B, C, D, E, F, G, is 
attached to every day in the. year; thus, A is applied to 
Jan. 1st, 8th, 15th, &c. ; B, to Jan. 2d, 0th, l^h, dec. ; Q, 
to Jan. dd, 10th, 17th, .&c. In this manner all days in any 
year which have the same letter, fall on the same day of the 
week. The dominical letter for any year is the letter 
that falls against all the Sundays. Thus, the 5th of January, 
1845, will fall on Sunday, and the dominical letter will, 
therefore, be the dth letter, or E. But in Leap Year there 
are two dominical letters, the first for January and February, 
the second for the remainder of the year. The following 
are the dominical letters for a few years to come; 1844, G, 
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F; 1846, E; 1846, D; 1847, C; 1848, B, A ; 1849, G; 
1860, F; 1861, E; 1862, D, C, &c. 



PROBLEM I. 

To find the Domioical Letter for any year, according to 
the' Julian or Old Sttlb* 

RULE. 

To the given year add one-fourth of itself , plus 4, and 
divide the sum by 7. Jf there is no remainder^ the dond- 
nical letter is G; if I remainder, F ; and so on in inverse 
order. If the given year be Leap Year^ the letter thus 
found toill be the dominical letter for the last 10 months^ 
and the next following letter, for the remainder of the year. 

What WM the dominical letter far A. D. 1531 7 

Given year 1531 m xu • j . 

one-fourth 382 T? ^IvF'I^J^l' "^""J^^ 

4 one-fourtb of itself (rejecting 

-— — -— the fraction,) and 4. Dividing 

*)*^^'_ this sum bj 7, we have a re- 

273 4- 6 remainder, mainder 6, which indicates 
that the dominical letter sought is the 6th from G, counting in retro- 
grade order, which is A. 

What were the dominical letters for A. D. 564 ? 

^^^ The remainder 2, indicates that the dominical letter 

"^^2 is the 2d from G, or E. But the year being leap year 

Z. the dominical letter for January and February, will be 

7)709 the next following, or F. The two letters sought are 

101 4- 2 therefore F, E, 

If the given year were before the Christian era, the re- 
mainder would indicate the direct order of the letter. Thus» 
1 denotes A ; 2 denotes B ; 6, E, dz;c. 

1. What was the dominical letter for A. D. 769? 

2. What were the dominical letters for A. D. 1492? 

3. What were the dominical letters for A. D. 1620 ? 

4. What was the dominical letter for A. D. 79 ? 
6. What were the dominical letters for 762 B. C ? 

6. What were the dominical letters for 2348 B. C. ? 

7. What was the dominical letter for 1821 B. C. ? 



k 
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PROBLEBI II. 

To find the dominical letter for any year, acoording to the 
Gregorian or New Sttlk. 

RULE. 

Divide the centuries by 4, and take the remainder Jrom 
3. Add twice this remainder to | of the odd yedrsj and 
divide the sum by 7. J^ there is no remainder^ the domi' 
nical letter is G ; if 1 remainder, F, ^c, as in the frt' 
ceding rule. 

What is the iiominical letter for 1895 •'? 

4)18 ce nt. 

• — 43-2 Dividing 18 centuries by 4, there is 2 rc- 

3 2 z= 1 mainder. Taking this remaimjer €r«m 3, wo 

2x1 = 2 hAve a remainder of 1. Twice 1 added to 91> 

.Odd years 95 Tf^ PJ^f ^ ^^^% ^^J^^^^^ ^' fr*^^**°«> 

' no gives 120, which divided by 7 gives a re- 

—-^ mainder 1, indicating that the doraiBieid letter 

_?Mf^ is Ihe 1st below G, which ia F. 

17 + 1 

8. Find the dominical letter .for 1833. 
0. Fiod the doj9aia^cal letters lor |856» 

10. Find the dominical letters for 2040. 

11. Fihd the dominieal lelter for 1911. 

12. Find the dominical letter for 1790. 

13. Fmd the dominical letters for 1876. 

14. Find the dominical letter for 1921. 

PROBLEM in. 

To find the day of the week corresponding to any giveA 
day of the month. 

RULE. 

The dominical letter found by one of the preceding rules^ 
will indicate the day <m, which thefitst Sunday in January 
will fall. The day of the'weeh for the corresponding day 
of each succeeding months may be found by the initials of 

the foUiwnng couplet ; 

At Dover Dwells George Brown Esquire, 
Good Captain French, And David Friar. 

15* 
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On what day of the week waa the Declaration of Independence 
•igned 7 

The dominical letten for 1776 were G, F. Therefore the first Sao- 
day io January was the 7th of the month. Then A representing 
the 7th Jan., D would represent the 7th Feb. ; D the 7th March ; 6 
the 7th April; B the 7th May ; E the 7th June ; and G the 7th July. 
But 1776 being a Leap Year, the dominical letter after February is 
one day earlier in the month, and a day of the month which would 
otherwise be represented by 6, will bo represented by A or Sunday. 
The 7th July, therefore, came on Sunday, and the 4th on Thursday. 

The initials O. S. denote the Old Style. In all cases not 
thus marked, the New Style is understood. 

15. Washington was bom on the 22d Feb. 1732. What 
was the day of the week ? 

16. The pilgrims landed at Plymouth, Dec. 11, 1620, 
O. S. What was the day of the week ? 

17. The Battle of Waterloo was fought June 18, 1815. 
Is it probable that a letter, purporting to have been written 
at the time, and dated Friday, June 18, is authentic ? 

18. On what day of the week was Oct. 11, 1492, O. S., 
the day that Columbus discovered America ? 

19. On what day of the week did Ck>lumfous set sail, Aug. 
3, 1492, O. S. / 

20. On what day of the week will a note, at 90 days, 
dated Aug. 20, 1844, become due, allowing 4 days grace ? 

21. On what day of the week will a note,, at 60 days, 
dated May 27, 1844, become due, allowing 3 days grace t 

22. Washington died on the 14th day of the last month 
of the last year of the last century. What was the day of 
the week? 

23. On what day of the week will be the 3d of April, 
1896 ? 



MENSURATION. 

PROBLEM I. 

To find the area of any surface bounded by four sides, 
the opposite sides being equal. 
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RULE. 

MvUiply one of the sides by the perpendicular let fall 
upon it y from the opposite side, 

1. The length of an ohlong rectangular field is 40 rods, 
and the breadth 16 rods. How many square rods does it 
contain ? How many acres ? 

2. What are the contents of a four-sided field, whose op- 
posite sides are equal, the length being 81 rods, and the dis* 
tance between the longest sides, 13 rods ? 

3. The average length of Pennsylvania is about 300 
miles, and the breadth 157 miles. What is the area ? 

4r What is the area of a rhombus, the. side being 73.5 
rods, and the breadth 61.25 rodsl 

6. How many square feet in a board that is 14} ft. long, 
and 11 inches wide? 

6. How many square yards in a floor 14.3 ft. long, and 
lOi ft. wide ? 

PROBLEM IL 

To find the area of a trapezoid, or figure of four aides* 
two of which are parallel. 

RULE. 

Mvltiply the, sum of the two paraUel sides by half the 
distance between them. 

7. The two parallel sides of a trapezoid measure 11 and 
15 inches respectively, and the he^ht is 8 inches. What is 
the area ? 

8. What is the area of a field, two sides of which are 
parallel, and measure 72.5, and 80.25 rods, the distance 
between them being .30 rods? 

0. What is the area of a trapezoid, one of the parallel 
sides measuring 06 rods, the other 63f rods, and the distance 
between them being 84.6 rocis ? 

PROBLEM III. 

To find the area of a triangle. 
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IMltiply one ^ i^e sides by ^ne half cf the perpen- 
dicular lei faU fiom the oppo!0Ue iwgle., 

10. How many acreft in a triangular meadow, one side 
measuring 127 1 rods, and the perpendicular 82.41 lodB 1 

11. The base of a triangular lot is 96f rods, and the 
perpendicular distance from the opposite angte is 35 rods. 
What is the area 1 » 

12. What is. the area of a trian^e whose base is llf 
inches, and perpendicular, '28«49 incbea ? 

Any surface bounded by straight lines, may be divided 
into triangles, and the area of each triaagie obtaiiMd. The 
sum of the several areas is t^ area d the wbole surfiiee. 



PROBLEM lY. 

To find the area of a circle, 

RULE. 

Multiply half the diameter by half the drcwnference^ 
or fmUHply ithe square of the dMvuster by ^785@98. 

13. The diameter of a circle is 36| fbet. What is the 
area? * 

14. What ia (he urea of a circle iw^hose diameter is 9| 
miles? * 

PROBLEM T. 

To find the area of an ellipse, the two diameters being 
jgiven. 

RtTLE* 

Multiply the longer by the shorter diameter^ and the pro- 
duct by .785398. 

15. A house lot in the form of aH j^liipse has one diam^t^r 
110 feet, and the other 45 feet. What is the area? 

16. What is the area of an ellipse, whose diameters are 
25 and 17.5 feet? 
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problem: yi. 
To find the surface of a sphere. 

RULE. 

MtiUiply the square of the diameter by 3.1415926 ; or^ 
multiply the diameter by the circumference. 

17. What is the area of the earth's surface ? 

18. The circumference of a globe is 252 inches. What 
is the area? 

19. The diameter of a globe is 11.5 inches. What is 
the area? 

PROBLEM YII. 

To find the area of the convex surface of a cylinder. 

RULE. 

Multiply the circumference of the base by the height of 
the cylinder, 

20. The diameter of a cylindrical column is 6 feet, and 
the height 60 feet. What is the area of the convex surface? 

21. What is the area of the whole surface of a cylinder, 
whose diameter is 7.5 feet, and height 49 feet ? 

PROBLEM Till. 

To find the solid contents of a cylinder. 

RULE. 

Multiply the area of the base by the height* 

22v The diameter of a cylinder is 13 inches, and the 
height 69 inches. What are the solid contents ? 

PROBLEM IX. 

To find the solid contents of any cylindrical body, whose 
sides taper uniformly,'" as the trunk of a tree. 

* Sach a body Sm called the fru8trum of a cent. 



MfdHply togetkst ike ikfm^efers <f the tw0 extrendHuj 
and to the product add one-third of the square of the dif* 
firence of the diameters. MuMply this sum by .785398, 
qnd t/i£ product vfiilJae tk^ tneau area between die twoex- 
tremities. The imfl0^>Hif^^ nwUipUed by the lengthy will ^v^ 
the solid contents, 

99* Wb^t 4tre the solid contents of a stick of timber, 
whose length is 50 feet, the diameter of the larger end 36 
incl)esi, !B^d the diameter of the smaller end 30 inches 7 

24. What are the solid contents of a ship's mast, whose 
length is 35 feet, the diameter at the base 24 inches, and 
the smaller diameter 19 inches? 
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TS^ ^d ib» «riid contents of a #phei». 

RULE. 

Multiply efte mhe of 4he dtameter by .52M. 

25, The^iameter'of A.globe is 4| feet. What are the 
solid contents 3 . 

26. What are the solid contents of the earth, and what 
does it weigh, supposing the mean weight to be twice that 
of water ? 

PROBLEM XI. 

Tq g^ug?, or find the dimensions of a cad?. 

RULE. 

Find the diameter at ^e bimgj ihe diameter at the head, 
and the length of the cask, all in inches. Subtract the 
head diameter from the bung diameter, and note the dif- 
ference. ' 

If the stanes of the cask be much cun>ed, multiply the 
difference by .7 ; if little curved, by .6 ; if of a medium 
curve, by .65 ; a'odif nearly 9r qvite straighl^ by ,55, and 



tMikgpfodkiei Ufihe head diameuri H^ sim iHll he a 
mean diametlsr^ hy which the cask is reduced t6 tf eylinder, 
MuUiply the square of the mean diameter by the lengthy 
and divide the product by 359 for the contents in beer gal* 
lonSf or by 294 for the contents in mine gallons* 

27. How ttittif ipeiiie giifldhs wifl fill a cask whose bung 
diameter is 40 inches, the head diaiheter 30 inches, and the 
length 50 inches 1 

28. How many beer gallons will a^ qask oovtain, which 
measures 31 inches at the bead, 33 inches at the bung, and 
47 inches in length ? 

, 29* What are the contents in wjne measure, of i| lub, 
whose inner diameter at the bottom is 29 inches, at tl^ tojp^ 
36 inches, and the height 30 inches T (The tub 16 a fhm 
trum of a. coney and the solid contents are £>und by Problem 
IX.) 

80. Hqw matty gallons will fill at ehum^ thit is 18 inches 
ifk dimoetet ftl lhe> bottom^ 12 inofaes «ljti» top, asd 3 feet im 

-•» • ■ • . . • •- , . . . ■ ■ ♦ 

To find tibfi c&rpedtMii' tooMge^ ^ ft tess^L 

UVtJS. 

Multiply the ire(td£h at the main beam^ half the breaithy 
mi the length, togtith^. JCHtide the product by 95 and 
the quotient is the iatmdge, 

'^th^ is prollabty (be fiesi general rule fbr forming estimates t bat^ 
no rule can be given thai will produce a perfectly accurate result The 
rule employed by government, in the collection of revenue, gives ' 
about s of the tonnage thus obtained^ 

91. Whttt i» th^ tbtamg^ ot tt teiiM, 'wh6^ tength iir io 
feet, and breadth 2© fe« ? "^ 

32. The length of a vessel is 163 feet, and the breadth 31 
feet. Required the tonnage. 

d& Find the ionnagi» of avessel iM it lld^ ft. Um^ 9^. 
24} f)i# wide., = - . - i 



199 KISOKIiXANEOVt PROBLEMS. 

34. What is the tonnage of a ^p that is 136 feet long, 
and 31 feet wide? 



NATURAL PHILOSOPHY, 
PROBLEM 1. 

To find the spedfic gravity of a hody. 

RULE. 

^ the body is keatier than watery weigh it both in water 
ana out cf watery and the difference wiU be the weight htt 
in the water, Then^ the weight lost in the water : the whole 
weight : : the specific gravity of water* : the specific grav* 
ittf^f the body. 

But if the hody is lighter than water ^ attack to it aiuHier 
body heavier than water^ so that the two may iUik Umther. 
Weigh the two together^ and the heavier by itself ^ both in 
water and in the air^ and find the loss of each in the water. 
Subtract the less loss from the greater y and say^ the hist re* 
mainder : the weight of the body in air : : the specific grav* 
ity of wa^ : thti specific gravity of the bt^p* . 

1. A piece of gold weighed 36^ dwt. in water, and 38f 
dwt, in the air. What was the specific gravity^ 

2. What is the specific gravity of a hody , that weigbfli 13i. 
pounds in the air, and 9| pounds in waiter ? 

3. What is the weight of a block of oak, that contains 
13| cubic feet, the specific gravity being .925? 

PROBLEM II. 

To find the distance at which bodies may be seen at. 
or on level ground, the height being known. 



* The specific Sfrayity of water is I. A cubic foot of water weighi 
aboiit 1000 ox^ Av. Tbe^ibre the specifie gravity of any body in 
thooMiidtha, will represent the weight of a cubic foot in ounoee. 
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RtTLB. 

To ike earth's <2iame^, (41 815224/e6«,) addike height 
rf*he e^, and multiply the turn by the height of the eye. 
The square root of the product is the distance at which an 
dbjeet^vTWK bukfaos of the earth or water can he seen. 

Work in the same way with the height of the object y and 
the sum of the two results is the distance at which the object 
may be seen. 

How far may a monntaio, that is 1} miles high, be seen from the 
mast-head of a ship, 50 feet above the sur&ce of the water 7 

v^ (41815224" + 50) X 50 = 46724 ft. or 8f ms. 
V (41815224 + 7920) X 7920 = 675634 ft. or 109 m s. 

Ans. 117f ms. 

4. How far can Bunker Hill Monument, which is 282 feet 
above the level of the sea, be seen from the deck of a ves« 
sel, the spectator's eye being 15 feet above the water ? 

6. How far may a mount$iin 2^ miles high, be seen from 
the mast-head of a vessel, 40 feet above the water? 

PROBLEM m. 

To determine the distance of a gun, or a thunder cloud, 
from seeing the flash, and hearing the report. 

RULE. 

Multiply the number of seconds thai elapse between the 
flash axkd the report by 1142,/or the distance in feet, 

6. Four and a half seconds after seeing the flash of a 
cannon, the report was heard. What was the distance ? 

7. What is the distance of an electrical cloud, if the 
thunder is heard in 2^ seconds after the flash is seen ? 

PROBLEM IV. 

t 

To find the pressure of water against the banks of a 
stream or the dam of a pond. 

16 
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RULE. 



JSMHpljf the av«a cf the bank bj^mta hoJf the depth cf 
the vHXierj far the c»fttaci2 eamtents ^ a eohnmn. of ioat<r 
equivalent to the presture, 

8. The gate of a floom is 18 feet deep and 16 ^el md». 
What pressure does it sustain ? 

9*. What amount of pressure is sustained by a bank whose 
area is 5694 feet, the average depth of water being 10.5 feet? 

QUESTIONS FOR REVIEW. 

■VBSr PRINCIPLE ERTOLYED XM THB FOIOX^WING QUESTIOIfS 
SBOOiD BB FULLY AND CLEARLY EXPLAINED BY THE PUPIL. 

What is Abithmetic 1 What is a number ? In how 
many ways are written numbers expressed? How many 
figures are employed for the purpose? What are they 
called ? Why are they ao caHed ? What is a unit? What 
is an abstract number? — an applicate number ? What is an 
integer ?-^ft fractkm ? Of how many o|>eratiops does Aritb- 
metic consist ? What are they called ? What is the object 
of each ? 

What is NuMEBATTOH ? How many modes of numera- 
tion are aaw in use*? Describe the. Romaii method ? What 
Is the leading principle of the Arabic method? How many 
characters are employed to represent numbers ? What does 
zero repregiBnt? What is its use? What is the decimal 
point? How many places arQ embraced in a period? 
Repeat the numeration table for integers — ^for decimals.* 
How are decimals read? What is the cJfiect of zeroes at 
the right of decimals? How may this be shown? Write 
and explain on the board, a nuKober containing seven periods 
of integers, and twenty places of decimals. How many 
figures were embraced in a period]^ in. the ancient English 
system of Numeration ? 

* The table may be oontintied to any eartent. The denominations 
above duodecillions, to the twenty-second period, are : Tredecillions, 
QaataordeciSions, QuindoBUliona, Clexideci}U«iiSt. Septeik4eG;iUk>os# Oc- 
todeciUioDS» NQvemdecilUonsi VigintiUions. 
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What is ADDmoiv 1 How is, the sign plug written, and 
what does it denote? How is the sign of equality written? 
How are numbers written in Addition ? Propose an example 
in Addition, and perform it on the board, giving the reason 
for each step of Ihe process. How may Addition be proved? 

What is SuBTRACTiow ? What is the Minuend ? — the ' 
Subtrahend ? — the Remainder T What other terms are ap- 
plied to the Remainder? What is the form of the sign 
tntnuSi and its use ? How are numbers written in Subtract 
tion? If any figure of the Subtrahend exioeeds the one 
above it, what may be done? Show that -the true result may 
thus be obtained. How is Subtraction proved ? Propose an 
example in Subtraction, and per&rm. it on the board, giving 
the reason for each step. 

What is MtjLTiPLiCATiow ? What is the Mukiplier? — 
the Multiplicand ? — the Product ? What are the factors of a 
number? What is a prime number?— « composite number? 
What is the sign of Multiplication ? How is moltipJication 
performed ? How proved ? How inany decimals are pointed 
off in the product ? Explain the loaaon for this. How may 
any number be multiplied by 10, ^00, 1000, <S2c.? • What 
other abbreviations may be adofited ? How m^y the pro- 
duct be obtained in a single line ? Pjopose a|id explain an 
example in Multiplication. 

What is Division 1 What is t^e Divisor ?— the Dividend ? 
— ^the Quotient? — the Remainder? What is a Fraction? 
What is the Numerator? — the Denominator? How may 
the remainder of any division be expressed in the form of a 
fraction? How is division, performed ? How many decimals 
are contained in the quotient? How is division proved? 
What abbreviations may be adopted ? How is the true 
quotient figure obtained ? What is a multiple ? — a common 
multiple? — a sub-multiple ? How is the least common mul- 
tiple found ? How may it be found by a table of prime fac- 
tors ? What is a common divisor, or common measure/? 
How is the greatest common divisor found ? How may it 
be found by a table of prime factors ? Propose and explain 
an example in Division ; — in finding the least common n^l- 
tiple ; — ^the greatest common measure. 

In how many different wa^s may Fractious be regarded? 
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Show the application of each. Whkt are th^ terms of a 
fraction? What is a proper fraction? — an improper frac- 
tion? — a mixed number? — a compound fraction? — a complex 
fraction ? How may we reduce an improper fraction to a 
whole or mixed number? — ^a whole number to a fraction 
having any given denominator? — a mixed number to an 
improper fraction? — a compound fraction to a simple one? — 
a fraction to a decimal ? — a decimal to a fraction ? — a frac- 
tion to its lowest terms ? — ^two or more fractions to a com- 
mon denominator? Propose and explain an example of 
each reduction. Propose and explain examples in Addition, 
Subtraction, Multiplication, and Division of Fractions. 

What are Ciroulatiiio Decikals, and whence do they 
arise ? What is the repetend ? — ^the finite part? How may 
we reduce infinite decimals to fractions? How may we 
divide by any number of 9's ? How, when all but the units* 
figure are 9's ? Give an example of each division, and ex- 
plain the principle on which it depends. 

What are Compound Numbers ? How are the operations 
on them performed ? Propose and explain an example in 
reducing higher denominations to lower ; — ^lower denomina- 
tions to higher ; — lower denominations to the fraction of a 
higher; — to the decimal of a higher. Propose and explain 
an example in Compound Addition ;— ^Compound Subtrac- 
tion;-— Compound Multiplication; — Compound Division. 
What are Duodecimals ? Perform examples in Multiplica- 
tion and Division of Duodecimals, and explain each principle 
involved. 

Prove an example in each of the simple rules,^by casting 
OUT THE NINES. Show the application of the principle to 
errors of tranisposition. 

How may business operations in which Compound Num- 
bers are involved, be frequently abbreviated ? Give an ex- 
ample ? Propose examples of abbreviations in multiplying 
by any number of 9's ; — ^in multiplying and dividing by 5; — 
by 25 ;— by 75 ;^by 125 ;— by 375 ;— by 625 ;— by 875 ;— 
in multiplying by any number within 12 of 100, 1000, &c.; 
— ^n squaring a number ending in 5 ; — ^in multiplying two 
numbers in which the tens are alike and the sum of the 
units is 10 ; — ^in finding the product of two numberSf one of 



. X REVIEW. 185 

which is as much above, as Jim cihet is below^a certain 
number of tens ;-^— in midtipUcation, when one figure of the 
multiplier is an aliquot part of some of the remaining 
figures* 

What is Pbbgentaob 1 Give and explain an example of 
the application of percentage to Commission ;*r-Insurance;—- 
Taxes ; — Stocks ;-^Gain and Loss ; — Duties ; — Simple In- 
terest ; — Compound Interest ; — ^Discount. What is the dis- 
tinction between Simple and Compound Interest J What '^ 
the Principal? — the Rate? — ^the Amount? What is the 
usual rate ? What is the Bank Rule for computing interest? 
— ^the Decimal Rule? Explain the principles on which each 
is founded. Give an example of an Account Current. How 
do we find the rate, when the principal, interest, and time 
are given ? — the time, when the principal, interest, and rate 
are given ? — the principal, — ^the time, rate and interest being 
given? — the principal, — the time, rate and amount being 
given ? What is the usual mode of computing discount ? 

Propose and explain examples in Elation or Patmsnt^ 
and Average. 

What is Rati A^? What is a proportion ? What are the 
terms of a proporticm called ? What are the antecedents ? — 
The consequents? — ^The extremes? — ^The 'means? What 
is said of the product in a proportion ? Prove the fact. 
When on^ of the ei^tr^mes, and the two means are given, 
how may the other extreme be found ? How may the ante- 
cedents and consequents be diminished? State the Rijlb or 
Threb, and solve a question by ;it. Explain the distinction 
into multipliers and divisors ; — ^into cause and efifect. What 
simple rule is founded on these distinctions ? How is the 
statement made when the terms are fractional? Why? 
What is Arbitration of Exchange? What is the Chain 
Rule ^ Show the connection of cause and effect, in the 
Chain Hule. Propose and explain examples in Proportion, 
and Arbitration of Exchange. 

What is the object of the rule of Fellowship 1 Propose 
and explain examples to which the rule is applicable. 

What is AixioahonI Bow may any desired mixture be 
made, when there is no limit ? — when the whole quantity is 
limited ? — when one or more of the ingredients is Umited? 

16 » 
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What Joes I^KRMOTATioN show ? Give an example, and 
explain the rule. What is CoMBiNATioif 1 Propose an ex« 
ample, and explain the rule by which it is solved. 

What is Involution i What is the product obtained by 
Involution called ? What is the root ? — the 2d power ? — ^the 
5th power? — the index, or exponent? What other names 
are given to the 2d and 3d powers ? — ^Why ? What is the 
efiect of adding the exponents of two powers of the same 
number ? — of subtracting the less exponent from the greater ? 
•---of multiplying the exponent by any number ? Explain 
each case. 

What is EvonmoN 1 What is a radical sign ? — a frac- 
tional exponent ? What is indicated by the numerator of a 
fractional exponent? — by the denominator? What is a 
rational number ? — a surd ? What is meant by the extrac- 
tion of the square root ? Explain the mode in which it is 
done, and perform an example. To what is the square of 
any number equivalent ? Prove that this is true by an ex- 
ample. To what are the areas of similar figures propor- 
tional ? What relation exists between the sides of a right- 
angled triangle ? Wl)at is a mean prop^tional'? How is 
it found ? What is the mean proportional between 3 and 4? 
Mention some of the properties of square numbers. 

What is the Cube Root of a number ? How may we de- 
termine the number of figures that any cube root will con- 
tain ? Explain by blocks, the formation of cubes, and apply 
the principle to the extraction of cube roots. How may the 
trial divisors, after the first, be readily found ? Mention 
some of the properties of cubes. 

When the exponent of a power can be resolved into fac- 
tors, how may the root be extracted ? Show the application 
of this rule, by 'extracting the 8th root of 13. Apply the 
general rule by extracting the 5th root of 101621504799. 

What is Arithmetical Pboobession? By what other 
name is it called ? What are the extremes ? — the means ? 
— ^the common difference ? What is an ascending series? 
— a descending series ? What is required, in order to de- 
teirmine an equi-different series? When one extreme, the 
common difierence, and the number of terms are given, how 
may the other extreme, and the sum of all the terms be 
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ibuDcl ? Illustrate the rule on the board. How is the com- 
mon differenoe found, the extremes and number of terms 
being given ? How is the rule deduced ? The extremes 
and common difierence being given, how do we find the 
number of terms ? Why does this process give us the num- 
ber of terms ? 

What is GKomnuoAL Pbocolession? By what other 
names is it called ? What is the ratio ? Propose examples, 
and explain on the board, the process for finding one of the 
extremes, when the other extreme, the ratio, and number of 
terms are given ;-^he sum of the terms, — ^the ratio, one ex- 
treme, and number of terms being given ; — ^the ratio, when 
the extremes and number of terms are given. How may 
we insert any number of mean proportionals between two - 
given numbers ? Explain the analogy between Arithmetical 
and Geometrical Progression. 

What is Ha&monical Proportion 1— Harmonical Progres- 
sion ? . Why are they so called ? Two terms of a harmon- 
ical progression being given, how are the remaining terms 
ibundl How may we insert any number of harmonical 
means between two given numbers ? 

What is an Amwuity 1 — an annuity certain ?•— an annuity 
eontingent ? — an annuity in possession ? — an annuity in 
reversion? How do we find the amount of an annuity 
in arrears ? — the present worth of an annuity certain 1 — 
the present worth of a perpetual annuity ?— of an annuity 
in reversion ? 

What is the commercial signification of ExchamobI What 
is a Bill of Exchange 1 Illustrate the operation of a Bill of 
Exchange, in the payment of debts. Is the bill generally 
transmitted directly 1 Whio is the drawer ? — ^the drawee ? — 
the payee? — the acceptor? — ^the holder? — ^the indorsee? 
What two kinds of indorsement are there, and what is the 
distinction between them? How is a bill accepted? If 
payable after sight, what should be done on its acceptance? . 
What is the true par of exchange ? • What is the peculiarity . 
in the nominal par with England ? What *is the course of 
exchange, and by what is it caused ? What is the limit to 
the premium on the true par of exchange ? What is a pro- 
test ? What is meant by Domestic Exchange? What term 
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is applied to Domestic Bills of Exchai^ ? State the value 
of the old currencies of diHereat sections of the Unioiir 

When are numhers said to be prime to ibach other ? How 
may we tell by inspection, whether a number is divisible by 
2, 3, 4, 5, 6, 9, 10, 11, or 25? How may we determine 
^whether a given number is a prime number ? ' How is a 
number resolved into its •prime faetors t ' How do we dis- 
cover «H the divisors of a number'? What is the rule for 
determiofflg the number of divisors ? How may the resolu- 
tion into prime factors be applied in the fedaction of frae^ 
tions to their lowest terms 1 

What is the cause of Numerical ApfIioximatioiis 1 Pro- 
pose and explain examples in Addition and Subtraction of 
Circulating Decimals. In contracted muhiplication and divi- 
sion ; — in division of circulating decimals. What is a con- 
tinued fraction 1 Explain the mode of finding approximate 
values for a continued fraction? Ho# may «By square root 
be Tesdlved into a continued fractim ! How may the ex* 
traction of roots of the higher powers be 'Contracted'? 

What is the Julian TearI Explain Ifhe distinction be^ 
tween the Old and New Style? What is the Dominical 
Letter ? How is it found for any Julian Year ? — >to any 
Gregorian Year ? How may we find the day ^ the week, 
corresponding to any given day tof the monlh in asy year 
proposed ? 

How may we find ihe Area iof a TriaitoleI — of a rec- 
tangle ?— of a trapezoid ? — of any plain surface bounded by 
straight lines ?— of a circle ? — -of an ellipse 1 — ^the surface 
^of a sphere ?— ^f a cylinder ? What is the mle for finding 
the solid contents of a cylinder ?-rof the fmstrum of a conel 
— of a sphere ? How do we find the dimensioDs of a cask? 
— 4he carpenters' tonnage of a vessel ? 

How do we find the SpBcmc ^rattty of a body ? — ^the 
distance at which objects may be seen, at sea or on level 
ground? — ^the distance of a gun or thunder doud? — the pres- 
sure of water against a bank ? 

Repeat the Table of Avoirdupois Wright; — Troy 
Weight ; — Apothecaries' Measure ; — Dry Measure ; — ^Liquid 
Measure ; — ^Long Measure ; — ^Time Measure ; — Square Mea- 
sure ; — Cubic Measure j-^Cloth Measure ; — Chain Measure, 
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MISCELLANEOUS EXAMPLES. 

m 

1. If the multiplicand is 7, and the product 2, what is the 
multiplier ? 

2. The dividend is I, and the quotient 8 ; what is the 
divisor? 

3. The dividend is 6^, and the quotient 18|; what is the 
divisor? 

4. The sum of two numhers is 7}, and one of the num- 
bers is 4.759 ; what is the other ? 

5. The difference of two numbers is 13J|, and the greater 
number is 29.43 ; what is the less ? 

6. The sum of two numbers is 7/^^, and their difference 
is 6^j- ; what are the numbers ? 

7. What number must be subtractea from 39| to leave 
17 A' 

8. What number must be added to 23/^ to make 47.432 ? 

9. What number must be multiplied hy d|, and the pro- 
duct divided by 7.365 to give 8| as. a quotient 1 

10. What is the difference between ^ and y of 7 T. 
15 cwt. 3 qr. ? 

11. What is the difference between 28 miles, and 27 m, 
7 fur. 39 r. 5 yd. 2 fl. 11.9 in. 1 

12. Reduce j^ of 9 m. 7 fur. 39 r. 5 yd. 2 fl., to inches. 

13. If from a purse containing £35 7s. lid., I pay to 
each of 15 laborers, £1 9s. 8|d., how much will be lefl? 

14. Find the sum, the difference, and the product of 
874.91, and 42/^. 

15. If 29 men can build 47^ rods of wall in 9^ days, how 
much can 15 men build in 24| days 1 

16. A grocer sold 17 cwt. 3 qr. 17 lb. of sugar, at 6J cente 
a pound, receiving in exchange 29 barrels of flour at $4^ 
per barrel, and the balance in money. How much money 
did he receive ? 



17. From f of 3 T. 17 cwt., subtract j^ of 7 T. 8 cwt. 
1 qr. 18 lb. 

18. What will he the freight of 17f ,cwt. for 89f miles, 
if $7.63 be paid for carrying 11^^ tons, H nii^es ? 

19« How many raisins at 8^ cents a pound, must be given 
in exchange for 163 gal. 2 qt. 3 gi. of wine, at $1.12^ per 
gallon? 

20. Bought 16 cwt. 3 qr. 16 lb. of rice, at $4.00 per cwt. 
and 9 cwt. 2 qr. 5 lb. of pearl barley, at $4.37^ per cwt. 
How much would be gained on the whole, by selling each at 
4| cents a pound ? 

21. If 63f yd. of broadploth cost $255, at what -price 
must it be sold per yd. in order to gain $25.50 ? 

22. A hogshead of sugar at $7.00 per cwt*. cost $43.75. 
What did it weigh ? 

23. How much shalloon that is f yd. wide will line 14| 
yards of cloth that is li yd. wide ? 

24. What is the price of 16^ boxes of raisins, each hold- 
ing 9f lb. at 9i cents per lb. ? 

25. How much money that is 9 per cent, below par, will 
pay a debt of $187.50 ? 

26. If 9 men mow 10 acres of grass in a day, how much 
will 11 men mow in 2^ days. 

27. In what time will $150 gain $6.37^ at 6 per cent 
sunplo interest t 

28. When molasses is SH cents a gallon, how miany hogs^ 
heads, each holding 97 gal. 3 qt. can I buy for $366*50^ 1 

29. What will be the price of 7 bates of sheeting, each 
bale oontaining 9 pieces, and each piece measuring 30} yd., 
if 26 yd. cost. $2.92* 1 

30. Bought 39* bushels of potatoes fox $12.87*. At 
what price per bushel must they be sold, in order to gain 15 
per cent. ? 

31. What is the interest of $9431 for 3 yr. 7 mo. 13 dy. 
at 7 per cent. 7 

32. How much may a man spend per day, whose income 
is $500 a year, after deducting ^j^ per cent, for taxes ? 
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88. If 16 gallons, of cider can be bought for t2.75, how 
much may be bought for $6d| ? 

34. How maoy pieces of merino that is worth $f per yd. 
can be bought for $71.25, there being 28^ yards in a piece? 

35. Bought 7 hogsheads of sugar at $6.75 per cwt. To 
what did it amount, the gross weight being 6 cwt. 3 qr. 
19 lb., tare 25 lb., per hogshead ? 

36. What will be the price of 13 bags of cotton, each 
weighuag 5 cwt. 1 qr. 11 lb., at 11^ cents per lb. ? 

87. If i of I of 5i ydw of cloth cost $A0§, what will 
17.63 yards cost? 

36. At £1 lis. per yd. what will he the price of 3 qr. 
3 na. of cloth 7 

39. A. lent B. 0685 for 3^ months ; what sum ought A. 
to receive in return, to use 7| months ? 

40. How much coffee at 8^ cents a pound, should be 
given in exchange for -^^ of 2 cwt; 2 qr. 16 fb* of tea, at 
75 cents a pound ] 

41. If $63.87^ will purchase 3| cwt. of butter, how 
much must I give for 7 cwt. 1 qr. 13^ lb. ? 

42i A bankrupt can pay but 63^ per cent, of his debts. 
Uow much wiU be moeivf^d by a creditor ibr $765.62^ t 

43. If f of ^32 of a ship be sold for $2150, what is the 
value of I of I of the remainder? 

44. What is the value of 87 barrels of oil, each contaiii- 
lag 6&I gqi, at 9i cents per pint ? 

45. If a laborer receives $1 .50 for every working day, 
how much can he spend each year, and save $125 ? 

46. When taxes on all real and personal property are 
rated at 8 milk on every dollar, what must be paid by a 
man wiK> is wo]:th$7$^0, amd who pays for 3 polls at $1.50 
each? 

47. How much hay will 63 horses eat in 21 J weeks, if 
19| cwt. will keep 4 horses 6^ weeks ? 

48. A garrison of 500 men has provisions for 6 weeks, 
but finding that they will be obliged to remain 15 weeks 
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without an additional supply, how many men must be sent 
away, that the provisions may not be exhausted ? 

49. What part of 17 A. 3R. 29r. are 11 A. 2R. ? 

50. Reduce 16|, 14.7, f|, 5 J, and ||, to a common de- 
nominator. 

51. If a staffs ft. 3 in. high cast a shadow of 2 ft. 7 inl, 
how long a shadow will be cast by a steeple that is 59| yds. 
high ? 

52. Bought 38 pieces of Denims, each piece containing 
29| yd., for $162.50. At what price must I sell 16^ yd. in 
order to gain 17 per cent, on the prime cost ? 

53. How much cotton, at 16^ cents a pound, can be 
bought for $512^ ? 

54. A grocer bought 7 cwt. 3 qr. 13 Jb. of coflfee for 
$70.48. What per cent, did he gain by selling the whole at 
8 cents a p^und ? 

55. Sold 39 cwt. 2 qr. 17 lb. of Coffee, for $7.50 per 
cwt., thereby losing $37.50. What did it cost per pound ? 

66. What is the value of an estate, if r^^ of ^ of it is 
worth $2897? 

57. A man can perform a journey of 263 miles in 9 days, 
by travelling 7^ hours a day. In what time can he per- 
form i, journey of 571} miles, by travelling 6f hours a day ? 

58. At what price per yd. must I sell 765 yd. of calioo, 
in order to gain $15.30, the prime cost beic^ $101 J35 1 

59. In what time will $487.50 at 5 per cent., gain the 
same interest as $943.25, in 7 months at 6 per cent^ ? 

60. If 15 men in 21^ days mow 301 acres of grass, how 
much will 84 men mow in 7} days ? 

61. How much indigo at $1.75 per pound, caii be bought 
for £15 99., when exchange is 9j^ per cent, above par? 

62. In what time will $638 gain $95, at 4i per cent, p^r 
annum ? 

63. The estate of a bankrupt is but $7350, and his debts 
amount to $28495. How much can he pay on a debt of 

'$1763.251 

64. Two pieces of cloth, each containing 31 f yd., cost 
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fdlly but one being of better quality cost $17.75 more 
than the other. What was the price of each per yard ? 

65. How much merchandise can be carried 75 miles for 
(15.75, if the carriage of 7 cwt. 3 qr. is $2.25, for 18 miles T 

66. If 3 men in 16 days of 11 hours, can dig a^ditch 18 
rods k>nff, 3 fl. wide, and 2 A. deep, what length of ditch, 
that is 6 fi. wide, and 3^ fl. deep, can be dag by 18 men ia 
9 days of 8 hours ? 

67. If the 5 cent loaf weigh 1 lb. 3 oz., when flour is 
$4.75 per barrel, what should the 6 cent loaf weigh when 
19 barrels of flour can be bought for $85.50? 

68. By selling tea at 87^ cents a pound, a grocer gains 
22 per cent. ^ What did he give for 1 cwt. 1 qr. 11 J lb ? 

69. At what rate per cent, will $850 amount to $1430 ia 
11 Y. 7 mo. 19dy.t 

70. If 118 men in 4 days of 9i hours, dig a trench 120 
fl. long, bi fl. wide, and 2| fl. deep, what will be the width 
of a trench 211 fl, long, and 3 fl. deep, that 56 men will dig 
iji 17 days of 8 hours ? ' 

71. Three men traded in Company. A contributed $4500^ 
B. $5300, and C. $5000 ; at the end of 6 mo. A. put in 
$2iO0 more ; at the end of 10 mo., B. took out $1700 ; at 
the end of 4 mo. C. took out $975, but at the end of 11 mo. 
he again put in $1300. At the end of 17^ months, they 
had gained $3750. What was the share of each? 

72. A board that contains 15.41 square feet, is 1 3' wide. 
What is the length ? 

73. A grocer gains 25 per cent., by selling tea at 83^^ 
cents per pound. How much would he gain per cent, by 
selling 1 cwt. 1 qr. 17.9 lb. for $125 T 

74. If 73 men can do a piece of work in 63 days, how 
many men must be added, to complete it in 15.75 days? 

75. A bankrupt pays at one time 13J per cent, of his 
debts, at another, 7i per cent., at another, .095, and at 
another, iPf per cent. How much was received in the 
whole, on a debt of $875 ? 

76. A butcher sold 763 hams at 5} cents per lb., the' 

17 
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average weight being 12} lb. How much rice, at $iM 
per cwt., ought he to receive in exchange ? 

77. If 18| per cent, is lost by selling shoes at 75 cents a 
pair, at what price should they be sold to gain 12^ per 
cent. ? 

' 78. An estate of (^000 was to be divided among 4 lega- 
tees, in the proportions of i, }, |, and -fj. Required the 
share of each! 

79. A factor purchased 13 bales of cotton, each contaiib> 
ing 8 cwt. 2 qr. 7 lb., at 10^ cents per lb. What was his 
commission, at 2f per cent. ? 

80. Sold 7 cwt. 1 qr. of sugar for $51,359, the prime 
cost being 5| cents per lb. At what price per lb. must I sell 
ootfee, to gain the same rate per cent., the cost of 2 cwt. 3 qr. 
8 lb. being (80.02 ? 

' 81. Find the sum of £1 e^, £7|, \\U., and ^a^q^sd. 

82. Four persons trade in company. A contributes i of 
the stock, B. f as much as A., C. i as much as A., plus f 
as much as B., and D. the remainder. It is required to di- 
vide the gain, which is $763.50, equitably among them. 

83. How much tea at 50 cents, 62 J cents, 75 cents, and 90 
cents a pound, should be mixed with 13 lb. at 70 cents, 15 
lb. at 80 cents, and 12 lb. at $1.00, to make a mixture worth 
75 cents a pound ? 

84. How many changes could be rung on 15 bells? 

85. In what time could a man walk 17 § miles, by taking 
11 steps in 7 seconds, and going 2.7 fl. at each step? 

86. By travelling 7 miles an hour, for 11^ hours a day, 
a journey can be performed in 13| days. How many days 
of 10 J hours, will be required to perform the same journey, 
travelling 6^ miles an hour ? 

87. If 7 J times 7 J lb. of chocolate, cost 10 J + If dol- 
lars, how much will i of J of 58^ lb, cost ? 

88. What is the length of the longest straight line that 
can be taken in a room, whose length is 16 ft., breadth 10 
ft., and height 9^ ft. ?^ 
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89. At £1 5s. 3d. per yard, wh«it will be the price of 17i 
yards of broadcloth ? 

90. If the earth contains twice as much water as land, 
liow many tea-spoonfuls of water are there on the globe 1 

91. How many bricks, each 8 in. long, 4 in. wide, and 

2 in. thick, are in a pile 37.3 ft. long, 9.3 ft. wide, and 
8f ft. high ? 

92. At what time between 10 and 11 o'clock, will the 
hour and minute hands be exactly together ? 

93. What number, multiplied by 86{, will give 1.314 1 

94. What is the interest of 81794, for 5 yr. 9 mo. 13 dy. 
at 4| per cent. ? 

95. When exchange at St. Louis, on New Orleans, is at 

3 per cent, discount, exchange at New Orleans on Philadel- 
phia, at 11 per cent, premium, exchange at Philadelphia on 
New York, at 5 per cent, premium, how much St. Louis 
money must be remitted by way of New Orleans and Phila* 
delphia, to pay a bill of $6370 in New York? 

96. When the bills of the United States Bank were selling 
at a discount of 13^ per cent., how much United States 
Bank money was required to pay a debt of $641.50 ? 

97. After cutting ^ of 16| yards from a piece of cloth ^ 
which originally contained 29 yd. 3 qr. 2 na., I wish to ' 
know at what price per yard the remainder must be sold, to 
bring $117.95 ? 

98. How many bricks, each 8J in. long, 4^ in. wide, 
and 2i in. thick, will build a wall 183 ft. long, 3^ ft. thick, 
and 6 J ft. high ? 

99. What is the present worth of $17941, due in 8 yr. 6 
mo. 23 dy. at 6 per cent. ? 

100. What is the discount on a note at 00 days for 
$753.62 1, at per cent. 1 

101. A man gave away ,\ of his farm, and sold | of ^ 
of the remainder for $1384. What was the whole farm 
worth at that rate 1 

102. 28.094 is » of ,\ of what number ? 

103. How much wine at 75 cents, 83 cents, 90 cents, and 
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06 cents a gallon, must be mixed with 14 gallons of wafer, to 
make a mixture worth 85 cents a gallon ? 

104. A man paid 84600 for building a bouse, on which 
he is obliged to pay the following annual expenses; for 
taxes (19.75; ground rent 975; collecting the rent 1^9.00; 
repairs i75. What per cent, does he receive on his invest- 
ment, the house renting for 8350 1 

106. What part of 4 of ^^ of 11 m. 7 for. 16 r., is f of 
f of 5 times 4 fur. 11 r. 4 yd. ? 

106. A wall is to be bwlt by five men. A. can build } of 
it in 12 days ; B. can build | of it in 18 days ; C. can build 
I of it in 4 days ; D. can build i of it in 9 days ; and E, 
can build g of it in 20 days ; in what time will it be com- 
pleted ? 

107. A draper by selling a piece of cloth for 860 lost i 
of I of 53} per cent, on the prime cost. What did the 
oloth cost him ? 

108. A. B. and C. by working together, can do a piece 
of work in 4 days* A. could do it alone in 15 days, and 
B. in 10 days ; in what time could C. do it ? 

109. A man being asked his age, replied : "If i of -X of 

\h i ^^f» f ^^ I ^^ 5 ^^ i» ^^ i ^ my age be added to 
my age, the sum will be 137.^ What was his age? 

110. If 9999999 barrels of flour cost - 84749 9995.25» 
what is the cost of 1 barrel 1 

111. 83| is f of I of what number ? 

112. How much will be received by discounting a 60 
days' note for 85130, at 6 per cent. ? 

113. What number, diminished by g and { of itself, 
gives 1« J ? * 

114. How many grains of wheat would reach around the 
globe, if 3 grains occupy an inch? 

115. What is the difference between the equitable, and 
*he bank discount of 84380, for 7 months, at 6 per cent. ? 

^16. A legacy of 817000 is to be divided among four 
P^J^ons. A. is to receive i, B. J pf the remainder, C. i of 
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as much as A. and B., and D. the rest. What is the share 
of each ? 

117. What number is that, which being divided by ^ of 
.000841, gives 76.9? 

118. How many drops of water in ^^ of 13 Cong. 3 oz. 
Ilf3 2f3? 

119. Multiply 8450.301 by 9999999. 

120. How much was due on the following note, May 15, 
1844, interest at 7 per cent. ? 

<>975.50 New York, June 29, 1840. 

For value received, we promise to pay William S, 
Harris, or order. Nine Hundred and Seventy-Five and ^^ 
Dollars, in four months, with interest afterwards. 

Wilson & Manly. 

Endorsements. Feb. 3, 1841, received $13.50. July 7, 1841, re- 
oeived $17.25, Sept. 4, 1841, received $59.75. Jan. 13, 1842, re- 
ceived $12.00. Oct. 21, 1842, received $250. May 30, 1843. received 
$25.00. Nov. 7, 1843, received $17.00. Jan. 23, 1844, received $318. 

• 121. Add 1 of 4 of .18 of 5| gal., 17 gal. 3 qt. 1 pt., 
96f gal., and 5y3^ x f of ^ qt. ; — subtract from the sum 
A ^^ ^ E^^' ^^' » — ^multiply the remaiader by 75.03 ; — 
divide the product by .00125 ; and reduce the quotient to 
gills. 

122. Find all the divisors of 314600. 

123. What is the weight of a mass of lead that is 4 in. 
long, 3 in. wide, and 2 in. thick, its specific gravity being 
11.851? 

124. A housekeeper has a teacup, a table spoon, a tea- 
spoon, a pair of scales, and a pail of water, but she has. lost 
her set of weights. How can she weigh 16 lb. 11 oz. 13 dr. 
with these utensils 1 

124. Multiply in one line, 7584 by 721. 

125. The sum of two numbers is 64.27, and their differ- 
ence is Id/j. Required the numbers? 

126. Reduce 35^^^ miles to inches. 

127. An accountant in comparing his books, discovers an 
error of $495. How did the error probably arise ? 

17* 
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1S8. Hov^ far will a focomotive run in 5 h. 29 m. 47 sec.^ 
at the rate of 19} miles an hour? 

129. The produdt of three factors is 16}, and two of the 
factors are 15} and 7|. What is the third 7 

180. 8} X 3* ^ 98^ = t 

131, What is the value of 187 francs 79 centimes, at 18} 
cents per franc ? 

192. What must be paid to effect an insurance of $15000, 
at a premium of 2| per cent., the charge for the policy 
being 83.00 7 

133. A merchant bought 127 bales of cotton, each weigh* 
Jng 375 lb. at $28 per bale, and paid for freight $17.50, for 
insurance $10.25, for drayage $5.00, and for advertising, 
and other incidental e^ipenses, $7.50. How much, and what 
per cent, did be gain by selling the whole at 11} cents per 
pound, allowing §6 lb. tare per bate ! 

134. If a merchant of New York remits money to Lon* 
don at $4.84 per £, thence to Lisbon at 5s. 8d. per milree, 
thence to Paris at 460 rees for 3 francs, thence to Amsterdam 
at 2 francs for 37 pfenings Flemish, what amount of Flemish 
money can be paid wkh a remittance of $8821 ? 

135. The poll tax being $1.25, and r the property tax y^ 
per cent., what amount of tax must be paid for $8812.50 
real estate, $725| personsi property, and 2 polk 1 

136. What IS the compound interest of $4759 for 3 yr. 
11 mo. 18 dy., at 6 per oent.1 

137. Bought a house for $7500, paying } in cash, $750 
in 3 months, $1100 in 12 months, $2250 in 17 months, and 
$50.0 in 2 yeans. How much remained to be paid in 3 years> 
ooniputing interest at 5} per cent ? 

138. What number is that to which if 3 times it$ square 
ndded, the sum will be 100 1 

^* Three men purchased a honige in company. A. {mid 

<>0, B. $1700, and C. $1960. What yearly income, 

I what per cent., will each derive from the investment, the 

rl^A?SL*'^S for $700, and the taxes and other expenses 

°*^'^^^ per annum? 
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140. How muok sugar at 7 cU and 8 ct. per Ifo., must be 
mixed with 19 lb. at 7^ ct., 24 lb. at 8| ot., and 11 lb. at 
10 ct, to make a mixture of 173 lb., worth 9 cents a pound? 

141. Write four d*8, so as to make 1, 14, d4, And 111. 

142. If 19 men in 5^ days of 8^ hours build a wall 
17 fl. long, 11 ft. high, and 3 ft. thick, in how many days 
of 9i hours will 76 men build a wall 100 ft. k>ng 8 ft. high 
and ^i ft. thick ? 

143. If an investment of $1750 amounts to $3325 in 

5 yr. 3 mo. what is the annual gain per cent. 1 

144. A note • of 84708, amounted at its settlement, to 
$5477.758. How long had it been at interest, the rate being 

6 per cent. ? 

145. What principal will yield an annual income of 
$1650, at 8 per cent. 1 

146. Bought 117 cwt. 3 qr. 11 lb. of sugar, at 6^ ct. per 
lb., payable in 4 mos., paying for freight $4.50, cartage, 
$1.25, and other wpenses $5.75. How much, and what 
per xent. shall I gain, by selling the whole immediately for 
$900, payable in 90 days, dij^countiog at 6 per cent, 1 

147. A. hired a hou9e for a year, at the end of 4 months 
receiving B«, at the end of 6 months C, and at the end of 

8 months, D., as joint tenants. How should the rent, which 
was $450, be divided among them 1 

148. A jeweller mixed II lb* of silver, 10 o^. fine, 13 lb. 
of 11 oz. fine, 7 lb. of 9 02. fioe, 12 lb. pure silver, and 

9 lb. alloy. What was the fineness of the mixture ? 

149. If it cost $7.26 to carry 11 cwt, 3 qr., 44 miles, 
what will be the freight of 2 T, 17 cwt. 1 qr. for 76 miles ) 

150. If 13^ tons are carried 262^ miles for $163^, bow 
far may 8| tons be carried for $277^ ? 

151. If 17^ yd. of satinet cost $8.75, and 2| yd. are 
sold fbr $1.65, what is the gain per o^t. ? 

152. In a certain partnership A. advanced i of the istioick, 
B. I, and C. the remainder. It is recpiired to divide the 
gain, which was $7300, properly between them. 
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153. By what number must 84 he divided, that the quo- 
tient may be equal to the product of 84 by 17 1 ? 

154. A man bad 7 children, whose ages were in arith* 
metical progression ; the eldest was 25, and the youngest 
was 7. What was the common difference ? 

155. If 284 men in 5^ days of 11 hours, dig a trench 
232^ rods long, 3) ft. wide, and ' 2^ ft. deep, in how many 
days of 9 hours, will 24 men dig a trench 337^ rods longi 
5| ft. wide, and 3^ ft. deep, — the ground, in the latter in* 
stance, being but ^ as hard as in the former 1 

156. A man bought 100 apples at 2 for^a cent, and 100 
at 3 for 2 cents. What was his gain or loss, by selling the 
whole at 5 for 2 cents ? 

. 157. A merchant of New York purchased in Liverpool, 
29 pieces of merino, each 28^ yd., at 2s. 6d., per yd., 38 
pieces Scotch gingham, each 31 1 yd., at ls.9d. per yd., and 
17 pieces broadcloth, each 27 yd., at 17s. 5d. per yd. He 
paid for freight £11 16s., for insurance 9i per cent., for 
duties 20 per cent., and for dray age 75 cents. What did 
the whole cost him in American money, exchange on Eng- 
land being at 10 per cent, premium ? 

158. A grocer bought 7 cwt. 1 qr. 5 lb. of sugar, for 
$58.25, and lost 8^ per cent, by its sale. At what price did 
he sell it per pound ? 

159. If 60 lb. of bread serve 9 persons 5 days, how much 
will it cost per year, to supply 843 persons, when 9 lb. of 
bread can be bought for 25 cents ? 

160. The notes of the Merchants' Bank being at a dis* 
count of 7i' per cent., how much Merchants' Bank money 
must be employed to pay a debt of 8763 ? 

161. How much tea at 62^ ct. per lb., and chocolate, at 
12^ ct per lb., of each an equal quantity, must be given in 
exchange for 128} gal. of vinegar, at 16 ct. per gal., and 
llf bu. of wheat, at 81.10 per bushel. 

162. A. can mow an acre of grass in 7^ hours, aiid B. 
in 8 J hours. In what time will they mow it together? 

163. Two men, who are 59 miles apart, travel towards 
each other. A starts 1 hour before B., and travels 10^ 
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miles in 3 hours : B. goes 5^ miles in 2 hours. How far 
will each travel before they meet 1 

164. Three men purchase a vessel. A. pays y^, B. A, 
and C. the remainder, which was $2550. What was C* s 
share, and how much did A. and B. pay ? 

165. A stone, dropped from the top of a precipice, reached 
the ground in 3^ seconds. What was the height? 

166. What is the least number, which, being divided by 
2, 3, 4, 6, .6, 7, 8, or 9, leaves a remainder 1 ? 

167. The ages of a man and wife at the time of marriage, 
were in the ratio of 11 to 9 ; 8 years afterwards they were 
as 15 to 13. Required the age of each on the wedding day. 

168. Find the value of x in the equation, 

a:* 4- 4x» — 2x« = 4. 

169. What is the sum of 13 terms of a geometrical pro- 
gression, whose first term is 2181, and ratio i 1 

170. A grazier having two equal flocks of sheep, sells 17 
from one, and 95 from the other, when he finds one flock 
contains three times as many as the other. How many 
were there originally in each 7 

171. A footman engaged to serve a year for 872 and a 
livery, but leaving at the end of 5 months,, he received only 
924 and the livery. What was the price of the suit ? 

172. At the commencement of business, A. had twice as 
much money as ^., but at the expiration of a year, A. hav- 
ing gained 17^ per cent,, and B. having lost $500, A.'s 
stock was 2f times B.*s. Required the original stock of 
each? 

173. A thief travelling 12^ miles in 2^ hours« has been 
absent 7| hours, when a constable starts in pursuit, going 
11 miles to the thief's 10. In what time will the thief be 
overtaken 1 

174. A cistern has 4 pipes, the first of which will fill it in 
2 hours, the second in 2^ hours, the third in 2^ hours, and 
the fourth in 3^ hours. In what time will the cistern be 
filled, if they are all opened at once ? 

175. Bought a piece of cloth, which proved to be but | 
as long as it was marked, but I find that if I sell it at 85.94 
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per yd, I shall gain 10 per cent, on the prime cost. What 
did I give per yard ? 

176. A person left by will to his widow $250 per annum, 
Id his eldest son 4^6500, to his youngest son $6000, and 
to his daughter $5500. He had been in business 18 years, 
commencing with $1500. How much did he save per an- 
num, his earnings having been invested at 5 per cent, com- 
pound interest ? 

177. Bought 29 pieces of broadcloth, each 31} yd., at 
$4.75 per yd., and 37 pieces of cassimere, each 34 J yd., at 
$1.50 per yd., the whole cost to be divided into 3 equal pay- 
ments at 4, 8, and 12 months. How much should be de« 
ducted from the bill upon paying cash, if money is worth 8 
per cent, per annum ? 

178. My expenditure having exceeded my income by 16 
per cent., I find that by saving | of my income for the suc- 
ceeding year, I can supply the deficiency with interest, and 
have $4.60 left. What is my income 1 

179. Find 11 terms of a Har^nonical Progression, two of 
the terms being 4 and 8. 

180. Bought goods amounting to $2500, at 12 months 
credit, at the ^nd of 3 months $400 were paid, at the end 
of 6 months $500, and at the end of 8 months $200. When 
will the balance of $1400 become due? 

181. Two persons of the same age conversing together, 
one said to the other, " My eldest son is jiist half as old as I 
am, and if 88} is added to the continual product of our 
three ages, the sum will be 5200Q." What was the age of 
each? 

182. What is the present worth of the reversion of an 
estate valued at $10000, which comes into possession on 
the death of an individual now 37 years of age, the average 
duration of life at that age, being 29 years? 

183. What sum of money must a man lay up annually, 
commencing at 21 years of age, to be worth $30000 when 
he is 50 years old, — ^the investments being made at 6 per 
cent, compound interest ? 

184. What sum of money at 6 per cent, simple interest, 
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saved animallyy will anoount to the same as the preceding 
example ? 

185. A., B., and C. meeting on the road, agreed to dine 
together. A. furnished 6 loaves, B. 3 loaves, and C, having 
BO bread, paid 6 pieces of money for his share. How should 
the money be divided between A. and B. ? 

186. A horse is tied to a stake, so that he can graze | 
of an acre. What is the length of the mpe 1 

" 187. A mechanic hired a certain number of men at $1.00 
per day, f as many at 75 cents, and | as many at 50 cents 
as at 75 cents. What was the number of each, the daily 
wages of the whole being $21.00 7 

188. How many drops of water would fill a demijohn 
that holds 6 gal. 1 qt. 1 pt. 7 

169. If 12 oxen eat 3^ acres of grass in 4 weeks, and 21 
oxen eat 10 acres of the like pasture in 9 weeks, how many 
oxen will eat 24 acres in 18 weeks, the grass being at first 
equal on every acre^ and growing uniformly 7 

This example, which is taken firom Newton's Uniyersal Arithmetic, 
can be solved most readily by making three distinct questions. 

(1.) If 12 oxen eat U> acres of grass, with the growth, in 4 weeks, 
how many oxen will eat 24 acres, with 4 weeks' growth, in 18 weeks? 

Stating the question by proportion, we obtain 

— 12 X 4 X 2 ,o, r- 

= 194 oxen, for 



12 

4 



5 

^^ the answer. 



(3.) If 21 oxen eat 10 acres with the growth, in 9 weeks, how many 
oxen will eat 24 acres with 9 weeks' growth, in 18 weeks ? 



21 



— The answer, found as before, is 

^ 21 X 6 



= 26f 



6 ^^^06 ^^^^ ^ jgj ^^^^ j^ ^Q ^et\L%, eat 24' acres 

with 4 weeks' growth, and 25 1 oxen in the same time, eat the same 
number of acres with 9 weeks' growth, 5 weeks' growth on 24 acres 
will support 6 oxen 18 weeks. Then, 
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(lb) If 6 coaen in 1^ weeks eat 5 ireeks' grevth, hiomamny eaden iii 
the laine ttme wUi eat 9 weeks* growth 7 

The uiewer is 1^|. We ha^ alrfeady ^Nind that 
251 oxen in 18 weeks, will e«t 94 acree with 9weeks* 
growth, and if we add the Bumber which would eat 
the growth of the remaining 9 weeka^ wo obtain 3& oxen fiir the ia- 
•wer sought 

190. A road Utk been cooetmielied through m fiinner'g 
laDd, taking H acres, worth $75 per acre. lo addi^p to 
the loss of his land, he is obliged tQ expend 111 00 in building 
a fence, which roust be renewed every 12 years.. What 
damages should he receive, raooey being woirth 6 per cenL 
compound interest ? 

' 191. If 15 oxen eat 4^ acres of gr^s. in 2. weeks, and 
24 oxen eat 14| acres in 5 weeks, how many oxeu will eat 
48 acres in 8 weeks, the grass being ^t first equid pn eyery 
acre, and growing uniformly T 

192. Find weights with which, any number of pound^i 
from 1 to 864, can be weighed. 

193. What is the sum of all the divisors or335503a(6 ?* 

194. Four men bought a grindstone 40 inches in diameter, 
each eoiitFibuting an equal amoutit. HoW much of thQ 
diameter ought each to grind away 1 

1^5. If tJle^wheel'cf a carriage ttrrn once and * half in 
going ^ rod and a half. How oft^n will it turn in tt|^ miles ? 

196. The square root of | of 3 times f of 3 tiqaes a man's 
age is 4. What is his age ? 



» Any number thst iir equal ib Htk sUi^ of idl^ its' dlituot faxtsi is 
called a pxamor wuHbbr. The oli^ ftr&at nvmben known^: nre^ 

6 

28 
496 
815J8 
33550336 
8589869056 
137438691328 
9305843008L39952138 
241 7851 630228158837784576 
9903520314282971^0448816198 
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197. What is the difierence hetweoa the area of a circle 
whose circumference is 157 ^^^ feet, and the area of the 
greatest square that can be inscribed in it? 

198. A. and B. are on opposite sides of a field that is 120 
i^ds in diameter, and commence travelling around it in the 
same direction. How many times will each go round the 
field before the slower is overtaken, A. going 39 rods in 8 
mmutes, and B. 66| rods in 5 minutes ? # 

199. What number is that which is divisible by 11, but 
if divided by any number less than 11, leaves 1 remainder? 

200. The Peak of Tenerifie is about 2^ miles high. How fer 
may it be seen at sea from the main-top of a vessel, 60 feet 
above the surface of the water ? 

201. A wall 5i ft. high, and 1) fl. thick, is to be built 
around a garden that is 180 fl. long, and 60 fl. wide, leaving 
space for two gates, each 6f fl. wide. How many bricks, 
each 8 in. long, 4 in. wide, and 2 in. thick, will be required ? 

202. A man sold a horse for $65.25, thereby gaining as 
much per cent, as the horse cost him. What did he give 
for the horse ? 

203. << One evening I chanced with a tinker to sit, 
Whose tongue ran a great deal too fast for his wit : 
He talked of his art with abundance of mettle. 

So I asked him to make me a flat bottomed kettle. 
Let the top and the bottom diameters be 
In just such proportion as five is to three : 
Twelve inches the depth I proposed, and no more, 
And to hold in ale gallons, seven less than a score. 
He promised to do it, and straight to work went. 
But when he had done it he found it too scant. 
He altered it then, but too big he had made it. 
And when it held right, the diameters failed it : 
Thus making it oflen too big and' too little. 
The tinker at last had quite spoiled his kettle, 
But declared he would bring his said promise to pass, 
Or else that he'd spoil every ounce of his brass. 
Now to keep him from ruin^ I pray find him out 
The diameter's length, for he'll ne'er do't without." 

204. Two vessels are 30 miles apart, and are sailing, the 

18 
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fint with, and the second against a cumot of 2^ miles per 
boar. In still water, each would sail 7 miles per hour. In 
what time will they meet, and what will be the distance of 
each from its present position ? 

205. At 6 per cent, oonfponnd inteiest, what annual pay- 
ment will extinguish a; debt of $3500000 in 50 years 1 

206. The Winchester bushel is 18| inches wide and 8 
inches deep. What are the dimensions of a tul) of similar 
form that holds 6i busliels ? 

207. How much shbuld an annual rent be increased, to 
amotint in 17 years, to the same as f 2500 at 6 per cent. 
compound interest ? 

208. At what time between half past 7 and 8 o'clock, are 
the hour aiid minute hands ekactly 13 itiiiiutes apart ? 

209. An estate of $4806 is to be divided in such manner 
that the widow shall receive } as much as the son, and the 
son 2 of 2i times as much as the daughter. What ihudt 
each receive 1 

210. Three faien bought a grindi^ne 50 inches in dian^er, 
for which A. paid 75 cents, B. $1.50, and C. $2.00. What 
part of the diameter ought esLch to Wear away, allowing the 
diameter of the axle to be 2 inches ? 

211. A vessel bf 400 tons has a keel 48 feet long. What 
length of ke^l has a vessel of 750 tbi&, that is built on the 
same model ? 

212. The commissioiiers of a certain .county are about 
building a new court house, which will cost $75000. They 
hire money for the purpose at an annual interest of 5 per 
cent, and propose to pay the debt thus incurred by 50 equal 
annual instalments. What amount must be paid each year ? 

218. Sold. a quantity of sugar for $150, thereby losing 
15 per cent., but I ought to have gained as much per cent. 
as the sugar cost. What was my total loss ? 

214. An estate of $20000 is to be ctivided between two 
sons in the following manner : the elder is to rec^ve $100 
the first month, $300 the second month, &c., in arithmetical 
progression — and the younger is lo receive $1000 per imonth, 
•until the whole is paid. What is the share of eaob, and 
how long will they be in receiving it 1 ' 



SI 5. What is the quotient of 9Q| times b9.}f a dozei^ 
dozen, divided by 121^ times six do^en dozen ? 

216. A ladder standing upright against a wall reaches the 
top, but the foot being removed 12 feet from the wall, it 
reaches to a point ^ feet from the top. Required the length 
of the ladder, and the height of Xhe walh 

' 217. There are two canncm balkf, one weighing 28 
pounds, and the other 9 pounds. What is the diameter of 
the greater — -that of the less being. 5 inches 1 

218. If one-thicd of six were three, 
What would the fourth of twenty be ? 

219. A man has a perpetual income of $850 per annum, 
which he desires to exchange for a life annuity. Supposing 
money to be worth 6 per cent, a year, what annuity must 
he receive, it being probable that he will live 16 yearsl 

220. A man hires a farm for 15 years, find expends 
#1200 on improvements which yield him 7 per cent, per 
annum. What is the present worth of the gain or loss qu 
his expenditure 1 

221. Find the value of x from the equation y/x = ^6. 

222. A merchant received on eonsignmeat, three bales of 
sheeting, marked A., B., and C. ' A. contained 420 yards 
of a quality 15 per cent, better than B., B. contained 380 
yards of a quality 10 per cent, poorer than C, and C con-r 
tailed 450 yards. The whole were sold together at 12i 
cents per yard ; how much should be. credited to each, after 
deducting 2^ per cent, commission 1 

223. An estate was offered for safe for $12000, but the 
price appearing too high, the tenant took a lease fer 25 yeai9 
at $800 per annum. How much did he gain or los^ 
estimating compound interest at 6 per ceqt. ? 

224. Reduce V4 X \/7 to a continued fraction. 

225. A man wishes to give his son, who is now 5 years 
old, $20000 when he is 21 years old. How much must he 
invest annually for that purpose, at 6 per cent, compound 
interest ? 

226. A farmer has a stack of hay, from which he sells a 
quantity which is to the quantity remaining, as 4 to 5, He 
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then uses 15 loads and finds that the quantity lefl, is to the 
quantity sold, as 1 to 2. Required the number of loads at 
first in the stack. 

227. There are two numbers, the greater of which is 
8 times the less, and the sum of their squares is 8 j^ times 
the sum of the numbers. What are they ? 

228. Find two numbers in the proportion of 4 to 7, the 
square of whose product is 63504. 

229. A farm of 750 acres is divided among three persons* 
B. has as much as A. and C. wanting 10 acres, and the 
shares of A. and C. are to each other in the proportion of 7 
to 3. Required the share of each. 

230. If 11 oxen eat 24^ acres of grass in 6 weeks, and 
10 oxen eat lO^V acres in 4 weeks, how many acres of 

• similar pasture will 42 oxen eat in 7 weeks, the grass grow- 
ing uniformly ? 

231. What number is that which is 169 greater than the 
greatest square number below, and 114 less than the least 
square number above itself? 

232. A. and B. can do ^ of a piece of work in a day, 
B. and C. can do ^ of it in 2\ days, and A. and C. can do 
i of it in 4yiy days. In what time would each do it alone, 
and in what time would it be done if they all worked to* 
gether? 

233. Find the least 3 integers, such that | of the first, j\ 
of the second, and ^j^ of the third, shall be equal. 

234. An estate of 820000 is to be divided among three 
sons, two daughters, and a widow ; each son is to receive 3 
times as much as a daughter, and each daughter twice as 
much as the widow. Required the share of each. 

235. An usurer lefl his fortune to be disposed of in the 
following manner : To A. §, to B. ,»^, to C. J, to D. ,^1^^, to 
£1. ■;^j to F. 1^, and the remainder, which was $800, was 
to be paid to C. What was the whole estate, and what was 
the share of each ? 

236. For the lease of a certain estate, A offers $150 pre- 
mium, and $300 rent per annum ; B. offers $400 premium, 
and $250 per annum ; C. offers $650 premium, and $200 
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per annum ; and D. offers $1800 in ready money. WhoSe 
offer is the best, and wbat is Ibe difference between them, 
computing 5 per cent, compound interest ? 

237. Which is of the greater value, the income of an 
estate of $500 a year for 15 years to come, or the rever- 
sion of the same estate for ever, at the expiration of the 15 
years, interest at 6 per cent. ? - • 

' 238, If a ball were put in motion by a force which would 
drive it 12 miles the first hour, 10 niUes the second, and so 
on in geometrical prc^ression, what distance would it go in 
the whole 1 

- 239. What is. the least number, which, if divided* by 2, 
will leave 1' remainder, by 3 will leave 2, by 4 will leave 
S, by 5 will leave 4, by 6 will leave ^, but by 7, will leave 
no remainder? 

240. Required the least three numbers, which, divided by 
20, will leave 19 remainder, if divided by 19 will leave 18, 
and so on, (always leaving one less thaii the divisor,) to 
vmity. 

241. A trader offers to receive a young man as partner, pro- 
]k>sing, if he will advance >$500, to allow hka 0100 per an* 
Bum ; if be will advance $1000, to allow $37e^ per annum-; 
and if he advance $1500, he will allow $350 per annum* 
What per cent, is offered fbr the use of the money, and how 
much for the young man's time ? 

242. Arnold's stock in the firm of Arnold and Benton, 
exceeded Benton's by $2000 ; Arnold's money continued in 
trade 5 months, and Benton's 9 months. Required each 
man's investment, the gain being equally divided. 

243. A shepherd sold to one man half his flook and half 
a sheep, to a second half the remainder and half a sheep, 
and to a third half the remainder and half a sheep, when he 
had 20 lefl. How many had he at first ? 

Sim OV PART SGOOEIO. 

18* 



(210) 
USE OF THE TABLES. 

I. PRIME AND COMPOSITE NUMBER& 

The hundreds are placed at the head of the table, and the tens and 
units at the left hand. Then, if it be desired to find 5609, look for 
56 at the top, and 09 at the side, and at the angle of meeting we find 
71, which is one of the factors. Dividing by 71 we obtain 79, which 
being a prime number is the only remaining fiictor. 

For nimtbers below 1000; all the factors are given. For all odd 
nnmbers above 1000, one or more &ctors will be foand in the table, 
which will reduce the number to a prime or to some composite num- 
ber less than 1000, when the remaining factors can be found. 

Primes are indicated by a dash ( — ), The index written against 
any number, indicates the number of times it is employed as a factor. 
Thus^ 32»3x3;5>s5x5x5. 

n. COMPOUND INTEREST. 

The amount of any principal, is found by multiplying the principal 
by the amount of $1.00 for the time. ' If the time consists of years, 
mouths, and days, the amount for the given number of years, must 
be multiplied by the amount of $1.00 fi>r the remaining months and 
days. 

The present worth at compound interest, of any sum due at a 
fijture time, is found by dividing the given sum by the amount of 
$1.00 fixr the time. 

III. THE AMOUNT OF ANNUITIES. 

To find the amount of any annuity ; multiply the given annuity 
by the amount of an annuity of $1.00 for the time. If the annuity 
is payable semi-annually, tak6 the amount for twice the time, at half 
the rate. 

IV. PRESENT WORTH OF Af^NUinE& 

Multiply the given annuity by the present worth of an annuity of 
$1.00 for the given time. 

The present worth being given, to find the annuity ; divide the 
present worth by the present worth of an annuity of $1.00 for the 
same time. 
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194 


195 


196 


197 


198 


199 


300 
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SOS 


303 

67 


304 
33 


305 
83 
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307 
137 
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TABLR li. 



Sbowcno tub AMOuirr of 81.00, at oombotod 



Year. 


3 p. cent. 


3| p. eent. 


4 p. eent. 


4i p. cent. 


ff p. cent. 


€ p. cent. 


i7p. cent. 


1 


1.030000 


1.035000 


1.040000 


1.045000 


1050000 


1.060000 


1.070000 


8 


1.060900 


1.071835 


1.081800 


L09208» 


I.1Q3S00 


1.183600 


1.144900 


3 


L098737 


1.108718 


1.134864 


1.141166 


1.157685 


1.191016 


1.885043 


4 


1.185900 


1.147583 


1.169859 


1.198519 


1.815506 


1.303477 


1.316796 


5 



1.159874 


1.187686 


1.816653 


1.346168 


1.876888 


1.396386 


1.402553 


1.194053 


1.389355 


1.365819 


1.303860 


1.340096 


1.416S19 


1.500730 


7 


1.889874 


1.879379 


1.315938 


1.3608^ 


1.407100 


1.509630 


.1.605781 


8 


1.866770 


1.316809 


1.368569 


1.433101 


1.477455 


1.593848 


1,718186 


» 


1.304773 


1.368897 


1.433313 


1.486095 


i.551338 


1.689479 


1.838459 


ID 


1.343916 


1.410599 


1.480344 


1.553969 


1.638895 


1.790848 


1.967151 


11 


1.384834 


1.45B970 


1.539454 


L633853 


1.710339 


1.896309 


2.104853 


13 


1.43^61 


ijiuoee 


1.601033 


1.695881 


1.795856 


8.018196 


8i253193 


13 


1.468534 


1.563956 


1.665073 


1.772196 


1.885649 


3.138988 


3.409845 


14 


1.513590 


1.616684 


1.731676 


1.851945 


1.979933 


3.860904 


8.578S84i 


15 


1.557967 


1.675340 


1.800943 


1;035888 


2.078988 


8.396558 


8.759031i 


16 


1.6O4706 


1.733986 


1.872981 


3.033370 


8.188875 


85411358 


8.958164! 


17 


1.653848 


1:794675 


1947000 


&U3377 


8.398018 


3.003773 


3.158815 


16 


1.708433 


1.857489 


3.085816 


8.808479 


3.406619 


3.854339 


a379031 


19 


1.753506 


1.923501 


8.106849 


8^7860 


3.536950 


3.085599 


a616526 


80 


1.806111 


1.989789 


8.191133 


3.411714 


3.653898 


3.307135 


a8e9683 


81 


1.860895 


8.059431 


8.278768 


3.520841 


3.789063 


3.399564 


4.140561 


83 


1.916103 


8.131518 


3i369919 


3.6336GB 


8.935861 


3.603537. 


4.480400 


83 


1.973586 


8.306114 


3.464715 


3.752166 


a071584 


3.819750 


4.740588 


84 


8.033794 


3.^83388 


8.563S04 


8.876014 


3.225100 


4.048935 


5.078365 


35 

1 


3.093778 


8.363345 


8;665836 


3.005434 


3.386355 


4.391871 


5.437431 


3G 


8.156501 


' 3:445959 


3.772470 


3L140679 


3.555673 


:4.549383i 


5.807351 


37 


3.381389 


8.531567 


8.883369 


a382009 


3.733456 


4.883346 


6.313866 


88 


8.887938 


3.630177 


8.998703 


3.429700 


3.920189 


5.111687 


6.648836 


38 


8.356565 


8.711878 


3.118651 


3.584036 


4.116136 


5.418388- 


7.U4355 


30 


3.427303 


3.806794 


3.343397 


3.745318 


4.331942 


5.743491 


7.612253 


31 


8.500080 


8.905031 


3.373133 


3.913857 


4.538039 


-. 6.068101 


a 145110 


33 


8.575083 


3.006708 


3.508059 


4^089981 


4.764941 


6.453387. 


8.715268 


33 


8.653335 


3.111942 


3.648381 


4.374030 


5.003188 


6.840590 


9.325337 


34 


8.731905 


3.320660 


3.794316 


4.466361 


5.358348 


. 7.851025 


9.978110 


35 


3.813863 


3.333590 


3.946089 


4.067348 


5.516015 


•7.686087 


10.676578 


36 


8.898878 


a450366 


4.103933 


4.877378 


5.791816 


8.147353 


11.423939 


37 


8.085887 


3.571035 


4.288090: 


5.096860 


8.081407 


ae36087 


12.283614 


38 


a074783 


3.696011 


4.438813 


5.396819 


6.385477 


9.154353 


13.079277 


30 


3.167087 


3.885373 


4.816366 


5.565899 


6.704751 


9.703507. 


13.994827 


40 


3.863038 


3.959360 


4.801081 


5.816304 


7.039989 


10.885718 


14.974465 


41 


3.359899 


4.097834 


4.993061 


6.078101 


7.391988 


10.903861 


16.028677 


48 


3.460696 


4.341358 


5.193784 


6.351615 


7.761587 


11.557033 


17.144865 


43 


3.584517 


4.389703 


5.400495 


6.637438 


8.149667 


18.850455 


18.344303 


44 


3.671453 


4^3343 


5.616515 


6.936133 


8.557150 


13.985488 


19.686460 


45 


3.781506 


4.702358 


5.841176 


7.8488JS 


8.!>85008 


13.764611 


$21.00aki61 


46 


3.^5044 


4.866941 


6L074883 


7.574430 


9.434358 


14.590487 


22.478634 


47 


4.011895 


5.037384 


8.317816 


7.915868 


9.905971 


15.465917 


84.045718' 


48 


4.123853 


5.213589 


6.570538 


8.871455 


10.401267 


16.393678 


85.7S!8918 


49 


.4:856319 


5.306065 


6.833349 


8.643871 


10.921333 


17.377504 


87.589943 


50 


4.383906 


5.584937 


7.106683 


9.038636 


11.467400 


18.420154 


89.457039 



(14) 



TABLE in. 



Tiear. 



1 
S 
3 

4 
5 



6 
7 
8 
9 
10 



U 
13 
13 
U 
15 



16 
17 
18 
19 
SO 



81 

S3 
24 
85 



86 
27 
88 
39 
30 



31 
33 
33 
34 
35 



36 
37 
38 
39 
40 



41 
43 
43 
44 
45 



40 
47 
48 
49 
50 



3 pb ceot. 



3i p. cent. 



4 p. cent. 



1.000000 
3.0&W000 
3.090900 
4.183637 
5.3Q0136 



6.468410 

7.668463 

&803336 

10.159106 

1L463879 



13.807796 
14.193039 
15.617790 
17.086324 
18.598914 



30.156881 
3^761588 
33.414436 
85.116868 
36.870374 



38.676486 
30.536780 
32.453884 
34.436470 
36.459364 



38.553043 
40.709634 
43.930933 
45.318850 
47.575416 



50.002678 
53.503759 
55.077841 
57.730177 
60.468083 



63.275944 
66.174333 
69.159449 
73.334333 
75.401360 



78.663396 
83.033196 
85.483893 
89.048409 
93.719861 



96.501457 
100.396501 
104.408396 
108.540648 
113.706867 



1.000000 
3.035000 
3.106335 
4J214943 
5.368466 



6.550153 

7.779408 

'9.051687 

10.368496 

11.731393 



13.141993 
14.601968 
16.113030 
17.676986 
19.395681 



80.971030 
88.705016 
34.499691 
36.357180 
38.379682 



30.269471 
32.328903 
34.460414 
36.666538 
38.949857 



41.313103 
43.759060 
46.390637 
48.910799 
51.633677 



54.439471 
57.334503 
60.341210 
63.453152 
66.674013 



70.007603 
73.457869 
77.038895 
80.734906 
84.550278 



88.509537 

92.607371 

96.848629 

101.238331 

105.781673 



110.484031 
115.350973 
130.388357 
185.601846 
130.997010 



1.000000 
S.O4OO00 
3.131600 
4J246464 
5.416333 



6.633975 

7.898394 

9.314336 

10.563795 

13.006107 



13.486351 
15.035B05 
16.686838 
18.391911 
30.033588 



81.834531, 

33.697518 

35.645413 

37.671339 

39.778078 



31.969303 
34.347970 
36.617888 
39.083604 
41.645908 

44.311745 
47.084214 
49.967583 
52.966286 
56.084938 



59.338335 

62.701469 

66.209537 

69.85 

73.651 



77.598314 
81.703346 
85.970336 
90.409150 
95.035516 



99.836536 
104.819598 
110.012382 
115.412877 
121.029392 



136.870568 
133.945390 
139.363306 
145.833734 
153.667 084 



4^ p. cent. 



1.000000 

8.045000 
3.137085 
4J278191 
5.470710 



6.716893 

a019158 

9.380014 

10.803114 

18.888310 



13.841179 
15.464038 
17.159913 
18.933109 
80.784054 



83.719337 
84.741707 
36.855084 
39.063563 
31.371433 



33.783137 
36.303378 
38.937030 
41.689196 
44.565310 



47.570645 
50.711334 
53.993333 
57.423033 
61.007070 



64.752388 
68.666245 
73.750326 
77.030356 
81.496618 



86.163966 

91.041344 

96.138305 

101.464424 

107.030323 



113.846688 
118.924789 
135.376404 
131.913842 
138.849965 



146.098314 
153.673633 
161.587903 
169.859357 
178.50 30^ 



5 p. cent. 



1.000000 
S.O500Q0 
3.158500 
4.310185 
5.535631 



6.801913 

&143008 

9.549109 

11.036564 

13.577803 



14.306787 
15.917187 
17.718983 
19.598633 
31.578564 



83.657493 
85.840366 
38.133385 
30.539004 
33.065954 



35.719853 
38.505314 
41.430475 
44.501999 
47.737099 



51.113454 
54.669136 
58.403583 
63.333713 
66.438847 



70.760790 
75.298839 
80.063770 
85.066959 
90.320307 



95.836323 
101.628139 
107.709546 
114.095023 
120.799774 



127.839763 
135.231751 
142.993339 
151.143006 
159.700156 



168.685164 
178.119422 
188.025393 
19a426663 
309.347096 



5ip.,eent. 



1.000000 
3.055000 
3.168085 
4.348806 
5.581091 



6.888051 

8.366894 

9.731573 

11.356350 

13.875354 



14.583408 
16.385590 
1^.886796 
8pi»3573 
33.406663 



34.641139 
36.996408 
89.481305 
33.102671 
34.868318 



37.786075 
40.864300 
44.111846 
47.537998 
51.152588 



54.965979 
58.989109 
63i233510 
67.711353 
73.435478 



77.419429 
82.677498 
88.324760 
94.077128 
100.251363 



6 p, cent. 



1.000000 
8.060000 
3.183600 
4.374616 
5.637003 



6.975319 

a393838 

9.897468 

11.491316 

13.180795 



14.971643 
16.869941 
18.883138 
31.015066 
83.875971 



85.672538 
88.812^ 
30.905653 
33.759993 
36.785592 



39.993737 
43.392290 
46.995838 
50.815577 
54.864513 



59.156383 
63.705766 
68.5381J3 
73.639798 
79.058186 



106.765188 
113.637274 
130.887334 
13a536137 
136.605614 



145.118933 
154.100464 
163.575089 
173.579669 
184.119165 



84.801677 

90.880778 

97.343165 

104.183755 

111.434780 



119.120867 
127.368119 
135.904206 
145.058458 
154.761966 



165.047684 
175.950545 
18t.507577 
199.758032 
213.743514 



195.345730 886.508135 



306.984334. 



841.098612 



319.368367 356.564539 
338.433687 373.958401 
246.3174771 39a3359Qa, 



v>t.^ 



TABLE IV. 



The 



vmirM «» AH vAmtimav^l.MI Moor 1^ 



Tosa 



Fear, 



3ip. OMf . a| pk Mtlt. 



1 
It 

3 
4 
8 

6 
7 

8 

9 

If 

11 
IS 
13 
H 

15 



16 
17 
18 
19 
» 

SI 
S2 
S3 
S4 
S5 

36 
87 
S8 
S9 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

IT 
4S 
43 
44 
45 

46 
47 
48 
49 
flO 



0.99087 
1.9f34? 
2.89861 
3.71710 
4.57971 



5.41719 
6.23098 
7.01909 
7.786II 
8.53090 



0.90818 

1.8091 

S.80I04 

3.67308 

451500 



5.3985S 

6.11404 
6.87306 
7.60709 
8.31601 



4 f . cedl, 



0.961541 

1.8801 

3.77509 

3.63990 

4.45182 



5.34814 
0.00001 
0.73874 
743533 
8.11090 



9.25909 

9.98400 

10.63499 

U.29607 

11.99794 



IS.56110 
13.10612 
13.75351 
14.39380 

14.87747 



15.41503 

15.99692 
16.44381 
16.93554 
17.41315 



17.87684 
18.33703 
18.70411 
19.18645 
19.60044 



80.00043 
20.38877 
90.76579 
81.13184 
31.48732 



21.83225 
32.16724 
82.49346 
83.80822 
33.11477 



33.41240 
33.70136 
33.98190 
34.35437 
34.51871 



84.77545 
35.03471 
85.36671 
35.50106 
85;78976 



9.00155 

9.00333 

19.30374 

10.9mS3 

UUil741 



13.09413 
13.65133 
18.18906 
13.70984 
14.21340 



14.60797 
15.16713 
15.63041^ 
16.05837 
10.48151 



10.89035 
17.36536 
17.66702 
18.03577 
18.39305 



18.73628 
19.06887 
19.39021 
19.70068 
80.00066 



30.29049 
30.57053 
80.84109 
21.10250 
31.35507 



81.59910 
31.83488 
88.06369 
33.28879 
33.49545 



32.70093 
33.89943 
33.09134 
83.37656 
S3;45503 



4^t.«eiit. 



&76048 

0.38S07 

9.68505 

10.56313 

11.11839 



11.65230 
18.16567 
13.65930 
13.13304 
13.59033 



14.03916 
14.45112 

14.85684 
15.24696 
15.62208 



15.98377 
16.32959 
16.66306 
16.96371 
17i!9203 



17.58849 
17.87355 
18.14765 
18.41130 
18.66461 



18.90828 
19.14256 
19.36786 
19.56448 
19.79277 



19.99305 
30.18563 
20.37079 
30.54884 
30.72004 



80.86465 
31.04394 
31.19513 
31.34147 
31.48216 



0.95694 
1.87969 
8.74896 
3.58733 



S.157B7 
5.89270 
0.59569 
7.36879 
7.91373 



$p.eaiit.8Jht»«oeiit. 



0.95336 

135941 
8.93335 
3.84595 

4.33948 



8.<r7569 
5.78637 
0.46331 
7.10788 
7.73173 



8.52893 

0;118S8 

9>.66385 

10.32283 

10.73955 



11.83401 
11.70719 
13.15999 
13.59329 
13.00794 

13.40473 
13.78442 
14.14777 
14.49548 
14.82821 



15.14661 
15.45130 
15.74287 
16.02189 
16.28889 



16.54439 
16.78889 
17.02286 
17.34676 
17.46101 



17.66604 
17.66234 
18.04999 
16.23965 
18.40158 



18.56611 
18.72355 
18.87431 
19.01838 
19.15635 



19J26637 
19.41471 
19.53561 



8.30641 
8.86325 
0.39357 
9.89864 
10.37966 



10.83777 
11.27407 
11.66959 
12.06532 
13.46221 



13.83115 
13.16300 
13.48857 
13.79664 
14.09394 



14.37518 
14.64303 
14.89813 
15.14107 
15.37345 



15.59281 
15.80266 
16.00355 
16.19290 
16.37419 



• p. eent. 



0;94780 
1.84631 
3.09793 
3.50514 
4.97028 



4.99553 
5.68397 
8.33457 
0.95220 
7J$763 



8.00254 
8.01853 
9.11708 
0.58965 
10.03759 



10.46316 
10.66461 
11.34607 
11.60765 
11.95034 



13.27534 
12.58317 
13.87504 
13.15170 
13.41391 



13.60250 
13.89610 
14.13142 
14.33310 
14.53375 



14.73393 
14.90420 
15.07507 
15.33703 
15.39055 



16.54685 
16.71129 
16.86789 
17.01704 
17.15909 



17.39437 
17.43321 
17.54591 
17.66377 
17.77407 



17.88007 
17.96103 
18.07716 



19.65130 18.16878 
19.7630l| 18J2S99S 



15.53607 
15.67400 
15.80474 
15.92666 
16.04612 



16.15746 
16.26299 
16.36303 
16.45785 
10.54773 



16.63863 
16.71357 
19.79011 
10.80966 
10.93143 



•.M330 

1.83339 
3.67301 
346511 
4J31836 



Tmt. 



4.91733 
5.58338 
0.30979 
0.8D109 

7.; 



7.68687 

o.aOK{4 

8;86868 
9J0486 
0.71835 



1».10689 
10.477S6 
10.82760 
11.15813 
11.40092 



n.76408 
12.04158 
12.30338 
13.55036 
12.78336 



13.00317 
13.31053 
13.40616 
13.59073 
13.76483 



13.93909 
14.08404 
14.33083 
14.36814 
14.49835 



14.62099 
14.73678 
14.84603 
14.94907 
15.04030 

15.13802 
15.32454 
15.30617 
15.38318 
15.45583 



1 
3 
3 
4 
5 



6 
7 
8 
9 
10 



11 
13 
13 
14 
15 



16 
17 
18 
19 
30 



31 
33 
83 
84 
35 



30 
27 
38 
39 
30 



31 
33 
33 
34 
35 



36 
37 
38 
39 
40 



15JI2437 
15.58903 
15.05003 
15.70757 
15.761B6 



41 
48 
43 
44 
45 



46 

47 
48 

» 
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TABLES OF MONEY. 



VI. 



TABLE FOE ASOBRTA^NO THE NUiCBEll OF DATS FKOH ANT DAT 19 

THE TEAR, TO ANT OTHER DAT. 



1st Mo., Jan. 


- 


5th Ma, May . 


120 


9th Mo, Sept 


243 


2d Mo^ Feb. 


- 31 


6tb Ma, June - 


151 


10th Mo., Oct 


273 


3d Mo., Mar« 


- 59 


7th Mo., July - 


181 


11th Mo., Nov. 


304 


4th Mo., ApL 


- 90 


8th Mo., Aug. - 


212 


12th Mo., Ddc 


334 



RULE. 

m 

To the given day of each month add the tabular nvm&er for the 
month, andeubtrmct the leee eum from the greater. 

If Uie two datee are in different yeare, subtract the result thus founds 
from 3^5. 

In leap years, add 1 to the number after the 2Sth of February. 

EXAMPLE. 

How many days from Feb. 13, to Oct 29, 1844 7 

Feb. 13 Oct 29 302 — 44 == 258: 

31 273 Add for leap year 1: 



44 



302 



259 Ans. 



VII. 

TABLES OF MONEY. 
United States. 



10 mills (m.) 
10 cents 
10 dimes 
10 dollars 



make 1 cent. ct. 
make 1 dime, 
make 1 dollar. 8 
make 1 eagle. 



Great Britain. 

4 farthings (qr.) make 1 penny. 
12 pence make 1 shilling, s. 

20 shillings make 1 pound. £ 

21 shillings make 1 guinea. 

The guinea u equivalent to $5.1 id in gold, and the sove- 



TABLES OF MONEY. 19 

leign or pound, to $4.87 in gold, or $4.35 in silver. The 
nominal par is 94.44|. 

France. 

10 centimes (c.) make 1 decime. d. 
10 decimes make 1 franc. C 

A franc is equal to 19| cents in gold, or 18| cents m 
silver. Before the Revolution, the money was divided as 
follows : 

12 deniers = I sol or sou. 

20 sous s= 1 livre tournois. 

6 livre t9iimoiB as I ecu or crown. 

4 crowns as 1 loub d*or. 

The livre tournois was equivalent to 18J cents. 

• . Spain. 

34 maravedis make 1 rial. 

10 rials of plate make 1 dollar. 

1 rial of plate = 2 rialsvellon. 

The Spanish dollar of silver, is of the same value as the 
American dollar ; the dollar of gold is 08 cents* The ooia 
of plate is silver ; vellon is the old copper coin of Ca^til^ 
and is of but half the value. 

Portugal. 

1000 rees make 1 milree. 
400 rees makel crusado of exchange* 

The milree is equal to $1.31 in gold, or $1.13 in silver. 

Holland. 

100 cents make 1 florin. 

The florin is equal to $0.40 in silver. Accounts are still 
sometimes kept in Flemish money, the denominations of, 
which are, 

6 penninga make I groat 
2 groats make 1 stiver. 

6 stivers make 1 schilling. 
3^ sehillins* make 1 florin. 
6 florins make 1 pound. 
30 



^ TABLES OF koKClY. 

Denmabk. 

16 skillings make 1 mare. 

6 marcs make 1 dollar. 

The silrer dkilhir, coined before 1913, wils equivalent to 
•1.04. The new, or Rigsbiink dolllir, is worth but 62 
cents. 

Hambubgh. 

12 pieDings make 1 sol or sichilling lubs. 

16 achilliogs lubs make 1 ,marc. , , 
3 marcs make 1 riz dollar. 

The male current is about 29 cents ; the m&rc banco, 
about 35 cents, but the currency is exceedingly fluctuating. 
Lubs denotes the money of Lubec. In exchanges, accounts 
are frequently kept in Flemish money. 

NOBWAY. 

120 skilttngs make 1 species dol)$r. 

- The species dolkr of i^ltdr 19 equitatoiit to #1^^^^^ Tfaer6 
aire ne coitts of gold. 

Sweden. 

12 rundstycks make 1 skilling. 

48 skillings make 1 rix dollar. 

Tlie rix dblter banbo = 36 cents. Theire are no coins 
but^ooiipefr in enrduiatioii. < 

RlTSSIA. 

100 copWks make 1 rouble. 

The bknk rouble == ibotit 22 cents. The s/flvci' 'i^iible 
=' 81 cents. The gold half Imperial, or 5 rouble pitsice == 
93.9T. 

Pbx7ssia. 

12 pfenings make 1 silver groschen 

80 silver giroschen make 1 thaler* 



*i;he. tfiajer ojf silver is equivalent to 69j4^fiB. <pokl 
coins are bought and sold as merchandise. 

Austria. 

4:p)Sbning^ make 1 qrjej^ta^lf, 

60 creutzers make 1 florin, 

li ilorins make 1 rix dollar of account. 

2 florins make 1 rix dollar specie. 

The silver jrix dollar is equal to 96| cents. Gold is nd 
legal tej^tf but circulates only as merchandise. 

* Naples. 

10 grani make 1 carlino. 

10 carlini make 1 ducatb. 

•The ducat s 79^ cents in silver, or 83 cents in gold* 

Sicily. 

20 grani make 1 taro. 

10 tart make 1 ducato. 

I . 3 ducati muke 1 oncia. 

The ducat is of the same value as that of Naples; ' 

Venice and Genoa. 

100 centesimi make 1 lira Italiaaa. 
The lira Italiana is equivalent in value to the franc. 

Leghorn. 

12 denari make 1 soldo. 

20 soldi make 1 pezzo. 

1 pezzo = 5} lire. 

The pezzo is equivalent to 90 cents in silver. 

Turkey. 

3 aspers make 1 para. 
40 paras make 1 piastre. 



TABLES OF MONEY. 

' l*he piastre is worth about 8 cents, but its value is ex- 
ceedingly variable. 

* 
East Indies. 

4 cowries make 1 gunda. 

20 gundas make 1 punn. 

3 pice ' make 1 punn. 

4 punns make 1 anna. 
16 annas make 1 rupee. 

16 rupees make 1 gold mohur. 

The -gold mohur is equivalent to $8.08 ; — the Sicca rupee 
of silver, to 47^ cents ^^^the current rupee, to about 41 
cents. The cowrie is a species of shell. A lac is 100000. 
A crore is lOO lacs. 

Canton. 

10 cash make 1 candarine. 

10 candarines make 1 mace. 
10 mace make 1 tael. 

The tael is a weight, about equivalent to 1 oz. 4 dwt. 4 
gr., Troy, The tael of silver is usually estimated at <9r.48. 

By an Act of Congress, the following coins are rendered 
current in the United States. 

The gold coins of Great Britain, Portugal, and Brazil, of 
not less than ^2 carats fine, at 94^^ cents per penpy weight. 

The gold coins of France, ^ fine, at 93y^ cents per 
pennyweight. 

The gold coins of Spain, Mexico, and Columbia, of the 
fineness of 20 carats 3^^^ grains, at 89^ cents per penny- 
weight. 

The silver dollars of Mexico, Peru, Chili, and Central 
America, of not less weight than 415 grains each, and those 
re-stamped in Brazil, of the like weight, and of not less fine- 
ness than 10 oz. J5 dwt. in the Troy pound, of standard 
silver, at 4^1.00 each. 

The Five-franc {uece of France, when of not less fineness 
than 10 oz. 16 dwt. in the Troy pound, of standard silver. 



TABLES OF WEIGHTS. 



83 



aod weighing not less than 384 grains each, at the rate of 
93 cents. 

The following table exhibits, nearly, the value of the^gold 
coins included in the Act. But as most of the coins that 
circulate in the community, are more or less worn, the cur- 
rent value is generally a few cents less* 



G^AT BSTTAIK. 



Frahob. 



Spain. 



portuoai. jlnd 
Brazil. 



85.11 



Guinea, • . • 

Sovereign, 

(Shares in proportion.) 
Double Louis, coined before 1786, $9.68 
Double Louis, coined since 1786, $9.15 

(Single Louis in proportion.) 
Double Napoleon, or 40 franc piece, $7*70 
New Louis, and Napoleon, each, $3.85 
Doubloon of 1772, - - 

Pistole, ... 
Coronilla, or gold dollar of 1801, 
Dobraon of 24000 rees, 
Dobra of 12800 rees, 
Johannes, 
Moiodore, 

Piece of 16 testoons, or 1600 rees, $2.12 
Milree of the African Colonies, . $0.78 
Old crusado of 400 rees, - $0.58 

N0W crusado of 46^ refes. - ^0.04 



$16.00 

$3.88 

$0.98 

$32.70 

$17.30 

$17.06 

$6.55 



vm. 



TABLES OF WEIGHTS. 

Tkoy Weight. 

24 grains (gr.) make 1 pennyweight dwt 
90 pennyweights make 1 ounce. oz. 

12 ounces make X pound. Ih. 

20* 



r 



5t4t TABLES or WEIGHTS. 

Apothecaries' Weight. ^ 

20 grains (gt.) make 1 scruple. B 
3 scruples make 1 dram. 3 
8 drams make 1 ounce. 3 

12 ounces make 1 pound, jfe 

The pound is the same as the pound Troy. This weight 
is used only in compounding medicines ;— <Irttgs are bought 
and sold by Avoirdupois Weight. 

Diamond Weight. 

4 quarters make 1 grain. 

4 grains make 1 carat. 

The diamond grain is | of a Troy grain. The gold carat 
grain- = 2Jdwt. 

Avoirdupois Weight. 

10 grains make 1 scruple. sc 

8 scruples make 1 dram. . dr. 

16 drams make 1 ounce. oz. 

16 ounces make 1 pound. lb. 

28 pounds make 1 quarter. qr. 

4 quarters make 1 hundred-weight, cwt. 

20 hundred-weight make 1 ton. T. 

The Tf^y grain = 1.097 grains, Avoirdupois. The pound 
Avoirdupois, = 7000 grains, Troy. 

French Decimal Weight. 

10 milligrammes make 1 centigramme. 

10 centigrammes make 1 decigramme. 

10 decigrammes make 1 Gramme. 

10 grammes make 1 decagramme. 

10 decagrammes make \ hectogramme. 

10 hectogrammes make 1 Jcilogramme. 

10 kilogrammes make 1 myriagramme. 

10 myriagrammes make 1 quintal. 

10 quintals make 1 million or bar. 
1 gramme = 1.^43402 grains, Troy. ^ . 

The Gramme is a cubical centimetre. 



TABLES OF MEASURES. 25 

The half kilc^ramme is called a livre umelle^ and the 
livre is subdivided as follows, 

4 gros . make 1 once. 

16 onces make 1 livre usuelle. 



IX. 

TABLES OF MEASUBES. 

Long Measure. 

8 barleycorns (b. c.) make 1 inch. in. 

12 inches make 1 foot. ft. 

3 feet make 1 yard. yd. 

5.5 yards make 1 rod or pole. r. 

40 rods make 1 furlong. fur. 

8 furlongs make 1 mile. m. 

3 miles make 1 league. lea. 

69.1 miles, or > , - , o 

60 geographical miles J ™**^® ^ ^®^^- 
360 degrees make the earth's circumference. 

A palm is 3 inches; a hand is 4 inches; a span is 
9 inches ; a pace is 3 feet; a fathom is 6 feet ; a knot is a 
geographical mile. 

Tlie Chinese li ~ ia 632 yards. 

The Russian werst 1167 •• 

The ancient Roman mile 1614 ** 

The Tuscan mile 1808 •« 

The Turkish berri 1826 " 

The Arabian mile 2148 •« 

The Irish mile 2240 •• 

The Polish mile 6075 •• 

The Persian Parasan^r 6086 •' 

The German short mile 6859 •• 

The Dutch mUe 8100 •• 

The Prussian mile 8237 •• 

The Danish mile 8244 •« 

The Dantzic mUe 8475 •• 

The Hungarian mUe 9113 ^ 

The Swiss mile 9153 » 

The German long mile 101$i6 «* 

The Hanover mile 11559 •* 

The Swedish mile 11700 *" 



26 tABLES OF MEASURES. 

Chain Measure. 

7.92 inches make 1 link. I. 

25 links make 1 pole. p. 

4 poles make 1 chain. eh. 

10 chains make 1 furlong, fur. 

8 furlongs make 1 mile. m. 

A lot of land measuring 10 chains in length' and 1 la 
breadth, is an acre. 

Duodecimal Measure. 



tn 
It 



12 fourths (""} make 1 third. 

12 thirds make 1 second. 

12 seconds make 1 prime. - 

12 primes niake 1 unit. 

In the result of any operation, the unit is considerted as a 
linear, a square, or a cubic foot, but in multiplication it must 
always be remembered that the multiplier is an a^straot 

KUMBEB. 

Astronomical, or Circular Measure. 

60 seconds (") make 1 minute. 

60 minutes make 1 degree. ^. 

30 degrees make 1 sign of the zodiac, s. 

12 signs make the orbit of a planet. 

The circumference of every cirpU^ is divided into 960 
degrees, and the degrees are subdivided into minutes and 
seconds. 

Cloth Measure. 

2.25 inches make 1 nail. na. 

4 nails make 1 quarter. qr. 

4 quarters make 1 yard. yd. 

39.371 inches make 1 French metfe. , 

47.345 inches make 1 French aun^, or ell. 

22.-98 inches make 1 braccio of Leghorn. 

24.8 inches make 1 silk braccio of Venice. 

S6:46 inches make 1 woollen braccio of Venice. 

28 inches make 1 ar8heen,>or Rowian eU. 

22.25 inches make 1 licipsic ell. 

27.36 inches make 1 Brabant ell. 



tables of measures. h 

French Long Measure. 

■ 

10 millimetres make 1 centimetre. 
] centimetres make 1 decimetre. 
10 decimetres make 1 Metre. 
10 metres make 1 decametre. 

10 decametres make 1 hectometre. 
10 hectometres make 1 kilometre. 
10 kilometres make 1 myriametre. 
1 Metre = 39.371 English inches. 

The toise usuelle = 2 metres. The pied or foot is } of 
a metre. The aune or ell = 11 metres, er 47 J Bnglish 
inches. The Metre is one ten-millionth part of the distance 
from the pole to the equator. 

Square Measure. 

* 

144 square inches make 1 square foot. 

9 square feet make 1 square yard. 

30.25 square yards make 1 square rod. 

40 square rods make 1 rood. 

4 roods, or ) i •■ 
.in -1 u-.*^ i make 1 acre. 

' 10 square chams } 

640 acres make 1 square mile. 

French Square Measure. 

The unit is the Are, which is a square decametre, equiva- 
lent to 3.9539 square rods. The decimal multiples and 
suh-multiples, are the same as in the other tables. 

Cubic Measdub. 

1728 cubic inches make 1 cubic foot. 

40 feet of round timber ^ ^^j^te i tQ^ 
50 feet of hewn timber ) 
16 cubic feet ' make 1 cord foot. 

8 cord feet make 1 cord. 

42 cubic feet make 1 ton of shipping. 

The French unit of cubic measure, is the Stebe, which is 
a cubic metre with the decimal multiples and sub-multiples. 
The Stere is equivalent to 85.3171 cubic feet. 



9B: TABLES Of M£ASUJIS. . 

Common Liquid Measubs. 

4 gills DoakQ 1. pint. 
2 pint« make 1 quart. 
4 quarts make 1 gallon. 

The beer gallon contains 282 cubic inches. The wine, 
or apothecaries' gallon contains 231 cubic inches. 

ApOTHECABIES' MEASUttE. 

60 minims {V(i) make 1 fluidrachm. f 3. 

6 fluidrachms make 1 fluidounce. f 5. 

16 fiuidounces make 1 pint. O. 

8 pints ' ' make 1 gallon. Cong. 

A drop of water is about equal to 1^ minims, or 45 
drops, to a fluidrachm. A teacup holds about 4 fiuidounces ; 
a wineglass, 2 fiuidounces; a table spoon, ^ fluidounce; a 
teaspoon, 1 fiuidrachni. 

A pint of distilled water weighs 1«04139 lb. avoirdupois. 

Dry Measure. 

2 pints (pt.) mak^ 1 quart. qt 

8 quarts make 1 peck. pk. 

4 pecks make 1 bushel. bu. 

36 bushels of coal make 1 chql^Jron. chal. 

Th^ dry ^lloq, ox half-peck, contains ^68.^ cubic inches. 
The Winicbes^r buiihei is i6j^ inches wide and 8 inche^ 
deep. 

The French unit of capacity is the Litre, whk;h is a 
cubic decimetre, equiTaleat to 1.0517 wine quarts. The 
boisseau usuel == 1^.5 litres. The litron usuel, is the same 
aa the litre, and is equivalent to 1.074 Paris V^tes. ' ■ ^ 

Imperial Liquid and Dry MeULsure. 

4 gills make 1 pint. 
2 pints make 1 quart. 
2 qparts make 1 pottle. 
2 ppttles make 1 geylloij. 
2 galloqs make 1 peck. 



/ 



4 ]p6eks make 1 busliel. 
4 Iftishels make 1 coom. 
• 2 cboms make 1 quarter. 

The gallon <* contains 10 lb. avoirdupois weight of distuled 
water, weighed in air at the temperature of 62^ of Fahren- 
heit's theic'iindmeter, the barometer being at 30 inches." This 
is eqmvai^t to 277.274 cubic inched. 

Time Measure. 

,00 seponds (see.) makel minute. min. 

60 minutes make 1 hour. h, 

94 hours make 1 day, dy. 

^7 days make 1 week. 

.«,90;day8: make 1 month. mo. 

.. 3i35<jt)ay8 make 1 common year, y^ 

,;8j86 days ; , make 1 leap year. 

365 days 5 hours 48 min. 50 sec make 1 Solar Year. 
366i dayjb CT hours inoke 1 Julian Year. 

The leap yea^ are those that are divisible by 4, as 1644, 
184SB; ^6ept th6 oenturid years, which are leap ye^rs when 
the number of hundreds is divisible by 4, as 1^00, 2000, 
dsc. The Ji^an calendar is still retained in Kiissia and 
Qreece. THis iis 12 days later than the New Style, and in 
leap years, id days after the month of February. 



MISCELtANlJOUS TABLE. ' 

. r • • • * ■ , 

A gttllbn of train dl weighs about 7i lb. . 

A 'gli^llon of vinegar ** 8 lb. 

Arg^on of molasses . ' ^ 11: lb. 

A stbne of iron, shot, dec. weighs 14 .}b. 

A stone of meat ** 6 Ih. 

A stone of glass ** 6 Ih. 

A stone of cheese ** 10 lb. 

A stone of hemp ' » ^j, 32 n^, 

A fother of lead '* lOi cwt 



W MISOELLAKKOUB TABLK. 


A faggot of steel 




weighs 


1 120 lb. 


A seam of glass 




u 


120 lb. 


A puDchepn of pranes 




u 


10 cwt. 


A firkin of butter 




t* 


56 lb. 


A firkin of soap 




u 


64 lb. 


A barrel of soap 




u 


256 lb. 


A barrel of anchovies 




a 


30 lb. 


A barrel of butter 




u 


224 lb.* 


A barrel of raisins 




cc 


112 lb. 


A barrel of flour 




u 


196 lb. 


A barrel of pork or beef 




it 


200 lb. 


A barrel of shad or salmoB 


U 


200 lb. 


A p^k of flour or salt 




cc 


14 lb. 


A bag of rice 




cc 


168 lb. 


A chest of tea 




«< about 84 lb. 


A ton of salt 




18 


42 bu. 


A barrel 




holds about 8 bu. 


Twelve things 




make 


1 dosen^ 


12 doaeea 




make 


1 gross. 


12 gross 




make . 


1 great gram 


Twenty things 




make 


1 score. ' 


5 score 




niake 


1 hundred. 


6 score 




make 


1 long haiidred. 


24 sheets 




make 


1 quire. 


20 quires 




make 


1 ream. 


A sheet folded into 






2 leaves ma'kaB a folio 


M. 


4 leaves 


u 


a quarto 


4to. 


8 leaves 


a 


an octavo 


8vo. 


12 leaves 


it 


aduodedmo 12mo. 


16 leaves 


cc 


a 


16mo. 


18 leaves 


i( 


an 


Idmo. 


34 leaves 


« 


a 


24no. 



BND OF THB TAHLH. 
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